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This Issue— 
Its Aim 
USTOM has led to the expectancy in the electric 
railway field that this issue of Hlectric Railway 
Journal would be devoted to the Chicago traction prop- 
erties as Chicago is the convention city this year. The 
‘theme of the annual convention souvenir number has 
usually been a comprehensive description of the railways 
centering in the convention city, except when this was 
Atlantic City. A departure from the usual theme, how- 
ever, seemed advisable and desirable this year, for 
‘ several reasons. 

In 1912 such an issue was prepared on Chicago, that 
being the date of the last Chicago convention. In the 
ten years since then the changes in the physical prop- 
erties of the elevated and surface lines in Chicago 
have been comparatively of small proportions or im- 
portance on. account .of unfavorable political circum- 
stances, and what additions have been made have been 
thoroughly treated in this paper as they occurred. 
Furthermore, in 1912 there had been under way for 
the previous five years a comprehensive rehabilitation 
of the surface lines with the adoption of certain stand- 
ards of construction and design in nearly all phases of 
the physical construction and equipment of the surface 
properties. These subsequent ten years have thoroughly 
tested out the designs installed and have developed the 
defects and the strong features. Here, then, was the 
theme about Chicago of greatest interest and value to 
the men of the industry generally: What has been 
Chicago’s experience with the kind of construction and 
equipment in use there under the extremely heavy 
traffic conditions? 

The aim of this issue has been to answer that ques- 
tion, and to point out the successive developments made 
in design and construction as dictated by the experience 
with the previous designs. This theme of operating 
‘experience was applied also to the articles requested 
from the members of the elevated organization, with 
equally interesting and instructive results as regards 
-Yapid transit. 

Again, the Chicago-Milwaukee electric railroad has 
had an experience in these last six years in building up 
an interurban system which is probably without parallel 
in the annals of the business. -This organization has 
also had much experience in what is required of the 
various elements of the physical property of a high- 
speed heavy traction line. The experience along these 
lines is ably represented in the articles by North Shore 

Officials which follow. They will prove of great interest 
and suggestive value to other interurban men. 
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Street railway, rapid transit and interurban operating 
experience, as known to these three outstanding com- 
panies of the industry, are therefore treated in the 
following pages. It is only regretted that twice as 
many pages could not be devoted to these Chicago com- 
panies, for the wealth of their experience has been by 
no means exhausted. 


The Convention City as a Center for 
Transportation Study 


HE annual convention of the American Electric 

Railway Association in Chicago this October will 
bring to that great central city several thousand electric 
railway executives, engineers and operating men. These 
men will come with minds open to new methods or 
ideas about the conduct of their business. The con- 
vention meetings and the exhibits will doubtless supply 
much food for reflection. But this is not all. Attend- 
ance in Chicago affords an opportunity for first-hand 
observation and study of the several classes of electric 
railroading such as is available in no other city. Here 
are the largest street railway system in the world with 
all its ramifications; the very small but well-equipped 
and operated street railway company in Evanston; the 
190-mile system of rapid transit elevated railways; five 
important radiating interurban lines, including third 
rail and trolley, plain span and catenary, 600 volts d.c. 
and 6,600 volts single phase, special and M.C.B. equip- 
ment; two strictly suburban electric railways, and an 
electric underground freight subway. Then if the elec- 
tric railway man chooses to look beyond the scope of 
his immediate kind of transportation service, there is 
in Chicago the largest and most conspicuously. success- 
ful taxicab company in the world, and one well-estab- 
lished, successful, large motor bus company and several 
smaller ones. 

The average railroad man can get a lesson out of the 
remarkable precision with. which the elevated trains 
may be observed to.conform to the schedule.. There are 
reasons fundamental behind such service, of course, and 
one might spend many hours most profitably in search- 
ing into the inspection and maintenance methods in the 
Shops, in the way department and the electrical depart- 
ment, for the detailed explanation. When it is consid- 
ered that a considerable part of the elevated equipment 
is very old, this service performance reputation is only 
the more notable. It is.made possible-only through-a 
systematic and rigid system of maintenance—unstinted 
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maintenance. But the schemes evolved and equipment 
adopted to lessen the cost of such maintenance may be 
of greatest interest, for much has been done in this 
direction and the elevated men are able and ready to 
tell about it when asked. Another matter that should 
not be overlooked is the recent introduction by the 
Elevated of the use of the pass. This is an innovation 
in selling transportation that has not been in use in 
Chicago sufficiently long to afford any real criterion as 
to what it may or may not do to increase elevated 
patronage, but there are some points in connection with 
the physical application of the plan that can be observed 
on the spot. 

As to the surface lines, the extent of the system 
is so great and the problems involved are of such mag- 
nitude that there is plenty to arouse the keen interest 
of street railway operating men and to expand their 
imaginations in trying to grasp the vast ramifications 
of a system which carries 750,000,000 revenue passen- 
gers a year. In fact, to comprehend the full meaning 
of any proposed important change has been one of the 
great difficulties, almost impossibilities, on the part of 
the management or of experts called in, a circumstance 
which has developed in the company a high degree of 
conservatism in considering innovations in equipment 
or operating practice. 

One may observe as much data as to wear and life of 
elements of street railway property in one day in Chi- 
cago as could be gained in a month in the average city, 
so heavy are the mileage and vehicular traffic and so 
severe the operating schedules. It is a common remark 
of many who know Chicago street car service that there 
are only two points on the controller—on and off. This 
is an exaggeration, of course, but it does characterize 
about how rapidly the motormen accelerate their cars. 
The controller is also kept right against the post dur- 
ing the running period and the rate of stop is as fast 
as the acceleration. A motorman from another city 
visiting Chicago and riding on the front end expressed 
his idea of the speed in this characteristic way: “This 
ain’t streetcarin’; this is railroadin’.” This is a rather 
extended discourse on ‘‘Chicago’s speed,” but the point 
of it is that the almost complete absence of “loafing 
along” of cars, the feeling the passenger gets of being 
hurried to his destination, and the close headway, prob- 
ably have a great deal to do with the ability to secure 
the enormous business of 278 annual revenue rides per 
capita in a territory where both elevated railroads and 
buses are also important transportation factors. 

For men of all departments of the street railway, 
there is in Chicago an opportunity to spend with great- 
est profit all the time that can be spared to study the 
working tools and practices of the Chicago Surface 
Lines. 

The third road to which it is desired to direct par- 
ticular attention is the Chicago, North Shore & Mil- 
waukee Railroad. There are several well-operated and 
interesting interurban properties entering Chicago 
which are well worth inspection and study. But one 
who is interested in high-speed intercity electric rail- 
roading can scarcely discuss the North Shore Line 
without becoming enthusiastic. What may be learned 
here from first-hand observation can be gleaned per- 
haps from the articles herein published. The editors 
of this paper feel that any interurban railway man 
attending the convention who goes home without having 
ridden over the North Shore Line to Milwaukee and 
back will do himself and his compan; a great injustice. 
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Chicago Men Respond Generously 


T A great sacrifice of time and effort, the Chicago 
railway men whose names are signed to the articles 
in this issue have responded to the request and plan 
of the editors to write articles setting forth certain 
aspects of their experience for use at this particular 
time. The summer for these men has been one of 
greatest stress, for the burdens of handling a strike 
have been imposed on top of the pressure of an exceed- 
ingly heavy program of new operating methods and 
betterments. And heaped on top of this have beea ihe 
many details of arranging for the convention, much 
of which has devolved upon them. Nevertheless, time 
has been found to produce their part of Chicago’s issue 
of the Journal, though several have expressed disap- 
pointment that they had been unable to make their 
articles all that they would wish them to be. 

This generous response to the Journal only bespeaks 
the broad interest of these men in giving freely of 
their time, energy and experience toward the general 
advancement of the art. The Chicago men have much 
to give in the way of experience, for in their methods 
and in the magnitude of their properties and traffic, 
they are among the leaders in the traction business. 
Yet these men are keen to learn and take advantage of 
any better ways and means found by any other com- 
panies. This accounts for their willingness and desire 
to reciprocate by contributing to this special issue for 
whatever help it may be in the common good. 


Safety a Most Prominent Topic 
at This Convention 


OME ten years ago a writer in one of the popular 

magazines referred to the fact that at the previous 
convention of the American Electric Railway Associa- 
tion there was no paper on safety. Such a comment 
cannot be made on this convention. The Transportation 
& Traffic Association has a committee on safety which 
will render a report, but this is not all by any means. 
In fact, the subject of safety is by all odds the most 
prominent one on this year’s program. In the first 
place, the convention of the Claims Association will be 
given up largely to discussions of various phases of 
safety. In addition there will be a safety address at 
each meeting of each of the other affiliated associations 
by a representative of the Transportation & Traffic 
Association. Finally there will be a safety exhibit of 
commendable magnitude among the other exhibits at 
the convention. The forerunner of this exhibit was that 
made by this year’s safety committee at the midyear 
meeting at Indianapolis. This exhibit attracted so much 
attention that the one in Chicago, which is toward 
the end of the Pier, is certain to be most valuable. It 
is being prepared on the basis of showing what safety 
means and what must be done to provide it. The motto 
of this year’s work might well have been ‘“‘Safety Again 
and Always.” 

Another departure in the program of the Transpor- 
tation & Traffic Association this year is in the adoption 
of a “round-table” discussion, the subject in this case 
being interurban problems. Of course many other top- 
ics on the program concern directly or indirectly inter- 
urban electric railways, but on this particular afternoon 
a definite time has been set apart for the interurbans. 
There should be a full attendance at this meeting. 


} 
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Carrying a Billion Passengers 


a Year in Chicago 


URING the year 1921 Chicago 
D and environs supplied a passen- 
ger traffic to all the local and 
suburban transportation agencies of 
well over one billion revenue passen- 
gers. In this business of supplying 
services equivalent to the gigantic 
task of handling the entire popula- 
tion of the United States ten times 
over in a year, the Chicago Surface 
Lines stands out predominantly with 
its enormous traffic of more than 
750,000,000 revenue passengers. The 
Chicago Elevated Railroads come 
next with a service which was used 
by well over 180,000,000 passengers. 
These two local companies handled 
more than 90 per cent of the billion 
rides required by the public in Chi- 
cago and adjacent territory. Despite 
these huge totals of the local rail- 
ways, it is rather startling to note 
that even with the very excellent 
ervice rendered at extremely low 
rates by these local railways, 14,250,- 
322 persons bought the comparatively 
high-rate special personal transpor- 
tation afforded by the Yellow Cab 
Company, and that probably an equal 
number used other taxicabs, or a 


otal of perhaps 30,000,000 taxicab ~ 


Or-stHE, 1-0.c 4 Land 
suburban riding, the 
elevated and surface lines 
carry 90 per cent, with 
the steam roads the next 
larecst factor.— ~The 
several railway com- 
panies supplying these 
services are character- 
ized and the tendencies 
in their traffic cited 


sSikse 

riders in 1921 in Chicago—twelve 
taxicab rides per capita per year. 

Motor bus lines, principally the 
Chicago Motor Bus Company, oper- 
ated by a former street railway man, 
carried another 8,500,000 passen- 
gers. While this is a comparatively 
new branch of the local transporta- 
tion services, the traffic available for 
hauling in buses is increasing at a 
remarkable rate, and another ten 
years may easily see this class of 
traffic climb up into totals perhaps 
nearing those of the elevated lines. 
The electric and steam lines serving 


the suburban riders enjoyed a busi- 
ness numbering more than 100,000,- 
000 passengers, of which the larger 
share was carried by the steam rail- 
roads, as noted in detail in the ac- 
companying table. 

The rush-hour condition in Chi- 
cago presents the usual difficulties 
met with in all large cities, but it 
is especially acute on the elevated 
system, on which about 65 per cent 
of the twenty-four-hour traffic is 
hauled between 6 and 9 a.m. and 4 
and 7 p.m. Some of the surface lines 
have an equally excessive proportion 
of rush-hour travel, particularly 
those serving the manufacturing and 
Loop districts, the entire surface 
lines system carrying 53 per cent 
during the above mentioned rush 
hours. Of the twenty-four-hour to- 
tal surface lines revenue and trans- 
fer traffic, the rides between 7 and 8 
a.m. represent about 16.5 per cent, 
and those between 5 and 6 p.m. 
around 18.3 per cent. Between 
250,000 and 300,000 rush-hour pas- 
sengers are carried into the Loop 
in the morning and out in the eve- 
ning on the surface lines. 

Unfortunately for all concerned, 


sand dunes at the foot of Lake Michigan 


Limited train on the Chicago, Lake Shore & South Bend single-phase railway passing through the 
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the elevated is handicapped by a limi- 
tation of track capacity in the Loop, 
for which the remedy is plain but it 
seems quite remote of execution. 
Thirteen main-line rapid transit 
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tracks converge into a two-track loop 
in the center of the city. The track 
capacity of the loop therefore largely 
determines the capacity to haul pas- 
sengers in the rush hours. _ 
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REVENUE PASSENGERS CARRIED | 
DURING 1921 BY URBAN, INTER- 
URBAN AND SUBURBAN SYS- 
‘TEMS OF CHICAGO 


_Urban electric: i 
750,515,622 *) 


Chicago Surface Lines..... 
Chicago Elevated Railroads. 180,629,282 | 
931,144,904 - 
Urban bus and taxi: ; 
Chicago Motor Bus Co.... 7,774,953 | 
Depot Motor Bus Line..... 653,406 | 
Yellow: (Cab) (Co... soe eee 14,250,322 | 
All other taxi companies.... *14,000,000 
36,678,681 | 
Interurban electric: 
Chicago, North Shore & Mil- 3 
waukee! RiRi, «.: 2n.-i eee 11,944,126 
Chicago, Aurora&Elgin R.R. 7,631,528 
Chicago & Interurban Trac- { 
tion Cos Sine 2,644,447 | 
Hammond, Whiting & Hast bi 
Chicago (RY. iol... wee 8,529,706 | 
Chicago & Joliet Electrie Ry. 2,813,979 


Chicago, Lake Shore&South 
Bend Rye «6.25. wen ee 


2,429,661 | 
Chicago & West Towns Ry. . 


13,750,016 | 


49,733,457 | 
Suburban steam: 


Lilinois. Central (R.R.s sate 19,865,466 | 
Chicago & Northwestern Ry. 20,428,531 | 
Chicago, Burlington & 1 
Quiney IRiRg eee 11,274,841 }) 
Chicago, Rock Island & 
Pacific: R.Re sane 7,249,115 | 
Other steam roads........ *7,000,000 | 


65,817,953 | 
Grand total 1,083,384,995 4 
*Estimated. : Ey 


Several plans for the improvement | 
of Chicago’s local transportation | 
conditions have been made and re- | 
ports submitted by various engineers | 
and commissions since the Chicago 
traction properties were given spe- 
cial attention in the Convention | 
Issue of Electric Railway Journal | 
when the convention was held in Chi- | 
cago in 1912. The population’ of | 
Chicago during this ten-year period | 
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Ten-year chart of suburban traffic on the 
Illinois Central Railroad i 
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has increased from 2,185,000 to 
2,700,000, or about 233 per cent. But 
its transportation facilities have re- 
mained substantially the same, that. 
is, the additional traffic ra | 
from larger population has en 
taken care of by the individual ex- 
pansion of the surface and rapid 
transit systems. In neither case has 
the increased capacity been obtained 
by a material addition to tra 

but almost entirely by the improv: 
operating efficiency and by the addi- 
tion of more rolling stock. During 
the period in question the revenue 
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Ten-year trend of traffic on the 
Chicago Elevated Linzs 


' track mileage of the Chicago Sur- 


face Lines has been increased from 
884 miles to 990 miles. The track- 
age of the elevated lines is essen- 
tially the same as it was ten years 
ago. During 1921 the revenue pas- 
senger traffic of the Chicago Surface 
Lines amounted to about 750,000,000 


and that of the Chicago Elevated 
Railroads to approximately 180,000,- 


000. For 1912 these two figures were 
respectively 594,000,000 and 164,- 
000,000. Thus surface travel shows 
an increase of 24.6 per cent and ele- 
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vated traffic slightly less than 10 per 
cent. It is seen, then, that surface 
car riding has tended to keep pace 
with the city’s growth, while rapid 
transit riding has built up at a 
slower rate. The ratio of the number 
of revenue passengers on the surface 
lines to the number on elevated lines 
has risen from 3.6 to 4.2 over the 
past ten years. The per capita rid- 
ing on the surface lines is now 268, 
which is six more than in 1912. The 
number of elevated rides annually 
per capita has decreased from 75 to 
64.3 in the same period. 

It is probably a fair statement 
that the Chicago Surface Lines rep- 
resents the highest development of 
surface street railway service known 
to the industry. It is of particular 
interest and importance not only be- 
cause of its place as the largest sys- 
tem of its kind in the world, but 
because of the speed and general ex- 
cellence of the physical property and 
the service. This system comprises 
1,060 miles of single track, forming 
a network of street car lines running 


WAY JOURNAL 


1,400) iz ea 
Total passengers -_ 
revenue and transfer \; 


S 


sae 


fo] 
a © 


Revenue Car Miles (X 1,000, 


1 
Lu 
a 
a 
x 
g 
x 
gs 
S 
aS] 
Ss 
a 
a 
icy 
a 
Q 
9 
= 
So 


oa 
- 


Ten-year trafic chart for the 
Chicago Surface Lines 


in general either north and south or 
east and west with a few diagonal 
lines intersecting the rectangulr sys- 
tem, which rather completely covers 
the 199 square miles area of the city. 
The diagonal lines and a large pro- 
portion of the north and south and 
east and west lines pass through or 
terminate in what is known as the 
“Loop District.” On all of these 
surface lines a transfer is allowed at 
practically every intersection, which 
results in an annual interchange of 


; oe At Adams and Wabash Station of the Elevated early in the evening rush hour 
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over one-half billion passengers at 
some 575 transfer points. 

At the present time the Chicago 
Surface Lines carry on an average 
week day about 2,200,000 revenue 
passengers and about 1,700,000 
transfer passengers. There is a 
7-cent fare with three tickets for 20 
cents. The universal transferring 
privilege prevails with one, two or 


Chicago North Shore 
& Milwaukee R. Re ) 


Chicago Aurora 
he Ge EIgio RR 


Chicago & West 
| / Towns RR. 


Chicago &_.-" 7 
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more transfers allowed a passenger 
as long as he travels in the same 
general direction. This universal 
transfer system has developed an 
average haul on the surface lines 
which is longer than for similar 
systems elsewhere. The average 
length of ride per fare of a surface 
car passenger is about 4.16 miles. 
One of the operating features of 


The seven interurban 
and suburban lines 
operating into Chicago 


Scale: 
17% miles to the inch 
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Chicago Terminal at South Cicero 
\\\ and Archer Ave. 


\ ad Terminal at 63° & Halsted Sts. 
\ Ginceae. Terminal at 65° St. & 


he South Park Ave. 


: Chicago, Lake Shore & South Bend R R 


Chicago entrance over 
Minors Central R.R 


' ing has been withdrawn from. the | 
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the surface lines is the high average | 
speed, which in some cases ap- | 
proaches rapid transit running time. | 
In fact, the system average schedule 
speed, excluding layovers, is prob- fi 
ably higher in Chicago than in any . 
other city. This Chicago average 
speed is 10.64 m.p.h. On some of | 
the outlying lines schedule speeds 
reach as high as 15 m.p.h., so that 
now many passengers using the sur- | 
face lines virtually receive rapid | 
transit service. The reason for the 
high speeds is partly the wide streets | 
through which many of the cars run, | 
but principally because of the good } 
physical condition of the roadway | 
and rolling stock, the ability of the | 
cars to accelerate and retard at high | 
rates, and the training of the men to | 
make high speed. Owing to the | 
large amount of special trackwork, | 
about 10 per cent of the total mile- ; 
age, a variety of routings are ob- | 
tained which permit great flexibility | 
in operation. 

The lowest speeds are reached | 
naturally in the congested Loop dis- 
trict. Even so, the average speed | 
through the Loop from 4:30 until | 
10:30 p.m. is 6.24 m.p.h. Speeds in | 
the Loop are lowest between 4:30 | 
and 5 p.m., when the average is 4.83 | 
m.p.h., but after much of the truck- 


streets the speed rapidly rises to 5.57 | 
as an average between 5:30 and 6 
p.m. For the following half hour the | 
average Loop speed is “— more | 
than 7 m.p.h. | 


ELEVATED LINES PROGRESS UNDER | 
SEVERE COMPETITION 


Perhaps the most notable things | 
about the Chicago Elevated Rail- | 
roads are the substantial progress | 
made in amount -of traffic handled | 
and the high quality of service ren- | 
dered in spite of the severe limita- | 
tions imposed by the two-track loop | 
in the center of the business district. | 
Furthermore, the excellence of the} 
service on the surface lines had} 
made of them a formidable competi- | 


‘ 
tor for the “L,” particularly on ae-| 
count of the immensely better avail-| 
ability of the surface lines for so} 
large a proportion of the population. 

The Chicago Elevated Railroads 
consist of four originally independ- 
ent systems of elevated lines. om | 
extends into the south side of the} 
city, another the north side, and two} 
operate into the districts west of the 
Chicago River. All, however, con- 
verge in the central business district, 
where they operate jointly over the 
two-track elevated structure known) 
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as the Union Loop, and from which 
Chicago’s downtown section derives 
its reference—‘in the Loop.” 

The consolidated elevated system 
offers through one-fare service north 
and south by trains running directly 
through the Loop district. By means 
of bridges over the tracks, free 
transfer privileges afford a one-fare 
service between the west, north and 
south sides of the city. Prior to 
1911 the elevated railroads of Chi- 
cago were operated by different man- 
agements. During 1911 the operat- 
ing unification of all of the elevated 
railroads was brought about by 
placing them under one management. 
In 19138 the through routing from 
north to south and the transfer 
privileges between the different 
roads were instituted. The elevated 
lines now comprise 197 miles of 
single track, with more than 200 sta- 
tions located in general at intervals 
of about one-third mile. An express 
service is given on portions of the 
lines by third and fourth tracks and 


Modern steel car train of Chicago “L” 
at a Loop transfer station 


riding since 1918. With the increases 
in fares that came to both the sur- 
face and elevated lines in 1919 the 
differential between them was also 
increased. In that year there was a 
sharp decline in traffic on the ele- 
vated and more than a corresponding 
increase on the surface lines. Nor- 
maley in this respect has not yet 
been reached because the 1 cent fare 
cut on‘the Chicago Surface Lines in 
June, 1922, again widened the gap 
between the two fares. The type of 


rider who has been lost by the ele- 
vated is of the profitable, short-haul 
variety. This has meant that the av- 
erage length of haul on the elevated 


with the older equipments it has been 
necessary to increase their rate of 
acceleration to the limit of the motor 
endurance. In doing this, motors 
operate continuously at temperatures 
as high as 275 deg. F., and even so, 
motor failures are extremely rare 
occurrences. Delays from power in- 


terruptions are practically unknown. 


INTERURBAN LINES ENTERING 
CHICAGO 


The suburban and _ interurban 
electric lines entering Chicago are 
not as numerous as in some other 
Mid-Western cities. In all there are 
seven interurban and suburban elec- 


Chicago Loop Terminal of Chicago, 
Aurora & Elgin Railroad 


tric lines that either enter Chicago 
or connect near the city limits with 
either the surface or elevated sys- 
tems. Only three of these give serv- 
ice directly into the Loop district. 
The Chicago, North Shore & Mil- 


waukee Railroad, which formerly 
came only to Evanston, now operates 
over the tracks of the Northwestern 


by a system of skipping stations on 
some of the two-track lines. 

The condition therefore now exists 
that all of the surface lines and all 
of the elevated lines have, respec- 
tively, been unified with a single fare 
and universal transfer privilege on 
either system. Between Wilmette 
and Jackson Park, a distance of 23 
miles, a passenger may ride on the 
elevated without changing cars for a 
fare of 13 cents. On the surface 
lines the longest ride without trans- 
fer is 20 miles, while a person may 
ride in a forward direction by trans- 
ferring a distance of nearly 33 miles. 

One of the most noticeable charac- 
teristics of the traffic curve for the 
elevated lines is the decided slump in 


has increased year by year until now 
it is approximately 6.75 miles. 

In spite of these handicaps the 
elevated has maintained a very high 
standard of service and practiced all 
economies that were possible without 
a detriment to the service. The con- 
tinuity and reliability of its service 
are particularly notable when it is 
remembered that the only modern 
equipment in use on the elevated 
consists of 250 steel cars, of which 
184 are motor cars and sixty-six are 
trailers. The addition of this equip- 
ment, which was placed in operation 
on Jan. 1, 1915, increased the carry- 
ing capacity of the roads approxi- 
mately 24 per cent. To keep the 
average speeds as high as possible 


Elevated through the Loop and as 
far south as Sixty-third Street and 
South Park Avenue on the south 
side. The Chicago, Aurora & Elgin 
Railroad enters the Loop over the 
Garfield Park branch of the Metro- 
politan West Side Elevated Railroad. 
Through an. operating agreement 
with the Illinois Central Railroad the 
Chicago, Lake Shore & South Bend 
Railroad, which runs to Hammond, 
Gary, Michigan City and South 
Bend, operates trains into the sub- 
urban stations of the Illinois Cen- 
tral Railroad, adjacent to the Loop 
along Michigan Avenue. 

Connecting with the surface lines 
on the southwest side of the city is 
the Chicago & Joliet Electric Rail- 
way, which operates high-speed in- 
terurban service into Joliet on an 
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ride on the three other roads is con-: 


' Chicago & Interurban Traction Company car at terminal connection with Chicago “L” 


hourly schedule. In that section also 
is one line of the Chicago & West 
‘Towns Railway, connecting Cicero 
‘with La Grange. This company op- 
‘erates another line from Oak Park 
to Melrose Park. A line to Kankakee, 
Ill., starting from Sixty-third and 
Halsted Streets on the south side is 
operated by the Chicago & Inter- 
urban Traction Company. The Ham- 
mond, Whiting & East Chicago Rail- 


curately speaking truly suburban, 
while that of the Illinois Central ap- 
proaches closely rapid transit city 
transportation. The tracks of the 
first three roads mentioned pass 
through a large non-productive ter- 
ritory within the city limits, while 
the major part of the Illinois Central 
traffic is within the thirty-minute 
zone from Randolph Street. The 
suburban stations on the Illinois 


DATA ON THE FOUR STEAM ROADS HANDLING THE LARGEST 


siderably greater. 

The average number of passengers 
handled on a week day is about 
73,500 and on Sundays it amounts 
to about 25,700 passengers. During 
an average week more than 2,000 
trains are operated or about 320 to 
handle the normal week-day traffic. 

On a normal business day the 
average number of passengers car- 
ried in and out of Chicago by the 
suburban trains of the Chicago & 
Northwestern Railway is approxi- 


mately 60,000. To handle this busi- | 


ness 166.trains are necessary. 

--The suburban business of the 
Chicago, Rock Island & Pacific Rail- 
way has also shown a steady increase 
year by year. Last year the suburban 
traffic amounted to approximately 
22,000 passengers on an average 
week-day. The increase in street 
railway and elevated fares in Chicago 
several years ago diverted a large 
number of people to the Rock Island 
service and many of these have con- 
tinued to be regular patrons of the 
steam line. 

As an indication of the growth of 
the suburban traffic on the Chicago, 
Burlington & Quincy Railroad since 
1918, it may be cited that the gross 
passenger revenue of that road in 
the Chicago suburban districts in- 
creased from $666,660 in 1913 to 


$1,148,425 in 1921, or an increase in 
round figures of 72 per cent. The 


CHICAGO SUBURBAN TRAFFIC, 1921 
Avg. Number Avg. Length 


a= ¥ Passengers Train Miles Cars Per Train of Ride 

LlinoisiiCentrala tee ee tee 19,865,466 1,709,558 ae 8.4 total number of suburban passengers 

Chicago, Rock sland & Pacific... 1249115 "580,000 oe 13.3 handled in 1921 was 11,274,841. The 

Chicago, Burlington & Quincy....11,274,841 593,069 6.5 16.3 annual suburban train mileage, 
a Preaera a gta which in 1921 was about 593,000 

way is a suburban system which ex- Central are scattered frequently train-miles, showed an increase of 


tends from Sixty-third Street and 
South Park Avenue, Chicago, to 
Hammond, Whiting and East Chi- 
cago, Ind. This is operated by the 
Chicago Surface Lines. All of these 
lines to the outlying districts have 
helped materially to build up the 
suburban communities served. They 
are all shown in accompanying maps. 

The total steam suburban. service 
into and out of Chicago amounts to 
nearly 60,000,000 passengers annu- 
ally. It will be noticed that of the to- 
tal, the Illinois Central carries nearly 
20,000,000 passengers per year, 
while the traffic curve for the past 
ten years shows that the riding 
reached this figure after’ a phe- 
nomenal increase during the past 
three years. 

The suburban service of the Chi- 
cago & Northwestern Railway, the 
Chicago, Burlington & Quincy Rail- 
road, and the Chicago, Rock Island & 
Pacific Railway is perhaps more ac- 


along its right-of-way and the aver- 
age length of ride is 8.4 miles, bring- 
ing the center of traffic near Jack- 
son Park. The average length of 


about 65,000 train-miles over 1918, 
or about 12 per cent. The average 
length of ride per passenger on the: 
Burlington is 16.3 miles. 


Trailers have greatly improved the rusb-hour capacity of the Chicago Surface Lines 
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Dealing 
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with the 
Labor 
Problem 


By 


BRITTON I. BUDD 


President 
Chicago Elevated Railroads 
Chicago, North Shore & Milwaukee Railroad 
Chicago & Interurban Traction Company 


OW to improve the human rela- 

tionship between electric rail- 

road companies and their em- 
ployees, how to bring about a better 
understanding of the problems of 
the other by each side and how to 
secure greater co-operation for mu- 
tual benefit are questions transcend- 
ing in importance any other in the 
industry today. It is a question 
which calls for the best thought of 
the executives who represent the 
companies and of the representatives 
of the employees. 

The electric railway industry in 
recent years frequently has been re- 
ferred to as a “sick” industry. This 
characterization had reference par- 
ticularly to the financial side of the 
business. Costs of operation kept 
steadily mounting higher and higher, 
while net revenues fell lower and 
lower, with the result that a ‘“‘sick- 
ness” developed to which many of 
the lines succumbed, while most of 
the others were reduced to a condi- 
tion of weakness from which they 
have not yet recovered. 

When the. “sickness” became 
acute, a consultation of doctors was 
called to diagnose the case and, if 
possible, prescribe a remedy. The 
doctors agreed that the industry was 
being slowly starved to death 
through ignorance of the facts on 
the part of the public upon which the 
railroads depend for sustenance. Ob- 
viously, if the diagnosis was correct, 
the remedy was to give the public 
the facts, which was done through 
the. Federal commission, created to 
conduct an inquiry and make known 

its findings and recommendations. 
To continue the simile, are there 


not some symptoms of “sickness” in | 
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Mr. Budd snapped at a suburban North Shore station as a 
Limited train whizzed through 


our industry in its relations with its 
employees? These symptoms may not 
be as widespread as were the finan- 
cial symptoms, nor are they as easily 
discernible, but the outbreaks which 


ME editors of Electric Railway 
Jcurnal felt that an issue devoted 
entirely to Chicago would fall short of 
its mission if it did not tell something 
of the experience of the Chicago com- 
panies in the foremost consideration of 
the business—employee relations—par- 
ticularly when the operating forces of 

_ these railways number so many thou- 
sands. Mr. Budd was therefore asked 

_ to contribute an article on this subject, 
the notable success he has had along 
this line being well known. Much of 
the reason for the success or failure of 
relations between management and 
men is a matter of intangibles. Some- 
thing about the management begets 


the confidence of the employees—or 
lack of that characteristic inspires sus- 


picion and disrespect. In this article 
Mr. Budd gives some ~ pertinent 
thougnts from his experience on the 
tangible phases of how to better em- 
ployee relations. That there is also 
present in his relations with the men 
that intangible something which sup- 
plies the element of confidence neces- 
sary to make the tangible remedy ef- 
fective can best be judged by riding on 
the Elevated Lines or the North Shore 
Line and observing the courtesies 
shown to passengers and the general 
manner in which duties are performed. 

-—Editors 


we occasionally see prove that they 
are with us and call for a remedy. 

Both forms of “sickness” to which 
I have referred have a common root. 
Both spring from ignorance of the 
actual conditions, from failure to see 
all sides of the problem, from a lack 
of correct information, which latter 
invariably leads to acceptance of 
misinformation and the drawing of 
wrong conclusions. The remedy ap- 
plied in the first case, which resulted 
in at least a measure of relief, may 
be applied with equal success in the 
second place, and the companies are 
the doctors who must apply it. 

In the age before the introduction 
of machinery in industry, and the 
resultant concentration of capital, 
there was no acute labor problem. 
The employer and the employee 
worked side by side. The human 
contact was ever present. The jour- 
neyman looked forward to the day 
when he would become a master. 
There was little room for misunder- 

Under the complexities of our 
modern industrial system all that 
has been changed. The employer of 
today, at least in our industry, is not 
an individual but a corporation com- 
posed of hundreds or thousands of 
individuals, who may possess little 
or no knowledge of the business, and 
who have no interest, other than a 
financial one, in the enterprise. The 
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human contact so necessary in the 
way of establishing and maintaining 
friendly relations is impossible when 
the owners of the property on the 
one hand and the employees who 
operate it on the other number in the 
thousands. A wide chasm has been 
opened between the owners and the 
employees out of which arise all the 
mists of misunderstanding which 
cloud the vision and destroy the 
mutual confidence which is so 
desirable. 

How is that chasm to be bridged 
and the human contact and mutual 
confidence restored? Manifestly it 
must be done through chosen repre- 
sentatives from each side, meeting 
and discussing frankly the problems 
in which both are equally concerned. 
If we agree that most of our indus- 
trial troubles come from a lack of 
understanding of each other’s prob- 
lems, from. inability to see the 
other’s viewpoint, it follows that we 
can never remove the cause by re- 
maining apart. Frank discussion 
across the table I have found to be 
the best method of removing misun- 
derstanding. But such discussions 
must be frank and straightforward. 
The game must be played with all 
the cards on the table face up. When 
it is so played mutual confidence is 
established, and grievances, real or 
imaginary, which appeared so large 
when the conference began, gradu- 
ally diminish in size and importance 
or disappear entirely. 

In every large plant where thou- 
sands are employed it is inevitable 
that grievances of one kind or an- 
other will arise. Many of them may 
be trivial in character, but if they 
are allowed to accumulate, if they 
are ignored by the management, they 
will grow in size and importance in 
the eyes of the workers and eventu- 
ally result in an explosion. The bet- 
ter way is to dispose of them as they 
come up. When employees know 
that they can bring a grievance to 
the management, with assurance 
that it will be given fair considera- 
tion and be decided on its merits, it 
has a wonderful effect on their atti- 
tude toward a company. They feel 
they are being given a square deal 
and that feeling is reflected in their 
spirit of loyalty. 

Employees of a large corporation 
are, as a rule, totally ignorant of the 
financial side of its operation. This 
is not to be wondered at, because 
they have not been given an oppor- 
tunity to learn anything about it. 
That phase usually has been consid- 
ered as none of the business of the 
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Employees are ready, even 


anxious, to be educated on sub- 
jects which are of vital interest 
to themselves and to the com- 
panies, if only they are given 
an opportunity. My contention 


throughout is that in order to 
remove misunderstanding we 
must have understanding. I 
know of no way in which this 
can be done except by letting 
the employees know the facts in 
open, frank discussion. 


employees. I do not agree with that 
view. I believe it is to the interest 
of a company to let its employees 
know more of its financial affairs. 
There is nothing secret about the 
financial affairs of public service 
companies because they are under 
public regulation. 

There is a general tendency grossly 
to exaggerate the earnings of every 
utility company, especially électric 
railways. Newspapers frequently 
print stories of the large profits 
being made by this company or 
that, without the slightest regard for 
the facts. 

Such stories are read by employees 
among others and they form an idea 
that they are not receiving a fair 
share of the fruits of their labor. A 
spirit of hostility is engendered as 
they talk among themselves of the 
alleged profits, in which they do not 
share to the extent they think they 
should. Misconceptions of this kind 
could not arise were employees more 
familiar with the financial side of 
our operations. 


DEFINITE PLAN TO TEACH FINANCIAL 
CONDITIONS 


Some time ago in talking with a 
few of our employees I was amazed 
at the lack of knowledge they dis- 
played with regard to the financial 
conditions existing on our properties. 
They were men, too, who might be 
expected to know more. As I 
thought over the matter the conclu- 
sion was forced upon me that the 
company was to blame rather than 
the employees, as it never had taken 
steps to educate them in that 
direction. 


We now make provision for 
a depreciation of physical prop- 
erty. Why should not provision 
be made for human deprecia- 
The public would not, 


tion? 
in my opinion, object to such a 
charge in the rate of fare to be 
paid for transportation service. 
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Out of that short conversation 
came an idea for educating the em- 
ployees on the financial and business 
side of our operations. We looked 
around and selected Prof. Ralph E. 
Heilman, dean of the school of com- 
merce of Northwestern University, 
to conduct a series of ten lectures on 
the subject. He is a man with a na- 
tional reputation for such work and 
his years of experience as a teacher 
enable him to put his message 
across in plain and simple language, 
easily understood by the ordinary 
layman. 

_Notices*were sent to all our men 
employed in a supervisory capacity 
of any kind, on the road, in the shops 
and general offices. They were of- 
fered an opportunity to attend these 
lectures at no expense to them, 
other than an evening’s time once a 
month. While it was made known 
to them that their attendance would 
be gratifying to the management, 
there was nothing compulsory about 
its 

The result of this experiment was 
better than we expected, or even 
hoped for. Nearly three hundred men 
attended the opening lecture and an 
average of nearly two hundred at- © 
tended the entire course. At the close 
of each lecture an hour was devoted 
to a general discussion of the sub- 
ject, during which questions were 
asked and answered. The questions 
asked showed the interest the men 
took in the subject and how closely 
they had followed the speaker. Our 
idea was that if we could interest 
and instruct the men employed as 
foremen and superintendents, the 
information they received would be 
disseminated among others as occa- 
sion might arise. 

We feel that our experiment in 
that direction was well worth while 
and we are considering ways and 
means of extending it. I make men- 
tion of this merely to show that em- 
ployees are ready, even anxious, to 
be educated on subjects which are of 
vital interest to themselves and to 
the companies, if only they are given 
an opportunity. My contention 
throughout is that in order to re- 
move misunderstanding we must 
have understanding. I know of no 
way in which this can be done ex- 
cept by letting the employees know 
the facts in open, frank discussion. 

In my experience in dealing with 
committees representing the em- 
ployees I have many times observed 


a complete change in their attitude | 


after a full discussion in which all 
the facts and conditions were laid 


| 
| 


September 23, 1922 


bare. It will not do to dismiss their 
demands with the short statement 
that they are impossible, although 
that may be the truth. They must 
be shown why it is impossible for a 
company to accede to their demands. 
If that is done in a perfectly frank 
manner, I have found that as a rule 
they are ready to listen to reason. 
That method may not always result 
in complete success, but it is always 
worth the effort, even though it oc- 
casionally fails. 


PROVIDING FOR HUMAN 
DEPRECIATION 


Sometimes I feel that there is 
something wrong fundamentally in 


our present methods of dealing with . 


the labor problem in our industry. 
Even on properties where there is 
the closest contact between the man- 
agement and the men, where the 
most harmonious relations obtain, 
there is something lacking. 

It does not seem quite fair to me 
that an employee who has spent his 
life in the service of the public, for 
that is what it means in our indus- 
try, should be cast aside without any 
consideration when he becomes too 
old to perform his work efficiently. 
Provision should be made for setting 
aside a fund from earnings, if pos- 
sible, to pay old-age pensions to 
faithful employees, and the setting 
up and maintaining of that fund 
should be accepted by regulative 
authorities as a legitimate expense 
of operation. 

We now make provision for de- 
preciation of physical property. 
Why should not provision be made 
for human depreciation? The pub- 
lic would not, in my opinion, object 
to such a charge in the rate to be 
paid for transportation service. 

There is another weakness in our 
present system which I believe 
should be overcome and eventually 
will be. To bridge the chasm which 
now yawns wide between the owners 
of a corporation and the workers 
who operate the properties there 
should be co-partnership in the en- 
terprise. The workers should be 
given an opportunity to share in 
whatever profits there may be 
through stock ownership. It should 
be made easy for them to acquire 
stock in the corporation for which 
they work and to give them a 
financial interest in the enterprise, 
wherever the earnings of the cor- 
poration are stable enough to insure 
dividends. 

Such a plan would go far toward 
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removing misunderstanding and in- 
creasing the loyalty of employees. It 
would furnish an incentive for 
greater economy and efficiency on 
their part, as they would feel that 
in some degree they were working 
for themselves. It would give them 
a better idea of some of the prob- 
lems which confront those respon- 
sible for the management of the 
properties and would, in my opinion, 
result in benefit to the industry. 
As long as we continue to view 
each other across the chasm as occu- 
pants of rival hostile camps, we are 
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certain to have occasional outbreaks 
of hostilities. Even when the chasm 
has been bridged and the human 
contact has been established by 
emissaries under a flag of truce the 
result is more or less in the nature 
of a temporary expedient. The 
causes which lead to conflict still 
remain. 

Stock ownership would be a long 
step in the direction of removing the 
cause of misunderstanding and of 
filling up the chasm. It is a subject 
which I believe deserves the most 
careful consideration of our industry. 


How Car Design Has 
Progressed on Chicago’s Rapid 
Transit Lines 


By H. A. JOHNSON 


Assistant to General Manager 
Chicago Elevated Railroads 


Developments in Body, Platform and Door Design, Seating 
Arrangement and Interior Appearance as Dictated by Experi- 
ence and Study Are Brought Out--Comfort and Attractiveness 
to Be Features of Latest Cars—How Reliability and Lower 


Maintenance Costs Have Been 


HE original elevated line in 

Chicago was placed in service 
in 1892. The structure and sta- 
tions were designed and built to use 
a car of approximately the same 
size and dimensions as was then 
being used on the Manhattan 
Elevated Railroad in New York City. 
As additional elevated lines were 
built and as all of the elevated lines 
operated their cars around the Union 
Loop in the downtown section in 
Chicago, it was reasonable that the 
physical dimensions of the stations 
and structure clearances should be 
made practically the same, so that 
from the beginning of the system 
down to the present time the same 
length, width and height of the cars 
have been maintained. 

The weight of the cars has been 
increased on account of the first ones 
being trail coaches operated by 
steam locomotives. The structure 
was designed sufficiently strong to 
support the weight of the steam 
locomotives and the coaches were 
comparatively light weight, as low 
as 32,500 lb. As some of these 
coaches. were equipped with electrical 
equipment and as new motor cars 


Achieved Is Also Toid 


were built to pull two and three trail 
cars, the weight of motor cars in- 
creased, so that the latest type, 
equipped with two 165-hp. motors, 
weigh approximately 70,000 lb. each. 
On account of the restrictions im- 
posed upon the size of the car by 
the structure and station dimensions, 
all of the developments in design 
since the original cars were put in 
service have been made in the de- 
tails of the car construction, as there 
has been no opportunity to change 
the over-all dimensions. 


TRANSITION IN PLATFORMS 
AND DOORS 


The cars as originally constructed 
were equipped with open platforms 
on each end and with one door in 
each bulkhead. The entrance and 
exit to the platforms was controlled 
by iron gates approximately 26 in. to 
28 in. in width. The next general 
step in the arrangement of the plat- 
forms was to maintain the bulkheads 
in the ends of the cars with bulk- 
head door, but to vestibule the plat- 
forms, using full length wooden 
doors: of approximately the same 
width as the iron gates. The next 
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Type of modern steel car now in use on Chicago Elevated Railroad 


general step in advance was to build 
a fully inclosed car with the car body 
and the vestibule together, omitting 
the bulkhead. At each of the four 
corners of the car there was in- 
stalled a door sliding back into a 
door pocket and controlled with an 
air engine. The width of this door 
was slightly increased, changing the 
door opening from 26 in. and 28 in. 
to 36 in. 

~The next cars maintained this 
same general type of construction, 
except that the width of the four 
sliding doors was increased from 36 
in, to approximately 48 in. This was 
the arrangement of doors when the 


first steel cars were designed in 1913. | 
of these steel cars were put in serv- 


At that time it was anticipated that 
there might soon be a subway in the 


city of Chicago, and in that case 
very heavy passenger loads would be 
concentrated at a few stations. The 
steel cars were designed to be suit- 
able for the proposed subway opera- 
tion, and accordingly were provided 
with sliding doors at the center of 
the car as well as at each end, making 
three doors on each side of the car in- 
stead of two. The width of the center 
door was maintained at 48 in. and 
the width of the four end doors was 
reduced from 48 in. to 44 in. These 
cars were equipped with longitudinal 
seats, as it was considered that the 
center doors would soon be put in 
operation. 

A year later an additional number 


ice, built on the same plans with the 


Standard seating arrangement and interior appearance of steel “L” cars 
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center door installed, except that re- 
versible Walk-Over seats were in- 
stalled at the center portion of the car 
with longitudinal seats at the four 
corners. As the center doors had not 
been used in any of the steel cars 
and as the tendency in the city of 
Chicago was to change from longi- 
tudinal seats to cross-seats it was 
necessary to install the Walk-Over 
seats in the second lot of steel cars 
to meet the wishes of the public. We 
still thought, however, that the 
center doors would some day be used, 
and so the doors were installed in the 
sides of the cars with the under- 
standing that when they were 
placed in operation the cross-seats 
set in front of them would be re- 
moved and longitudinal seats sub- 
stituted. 

During the last few years the 
traction situation in Chicago has de- 
veloped along lines which indicate 
that center side doors in the elevated 
cars will not be needed for a good 
many years, and as the public much 
prefers the cross-seats to the longi- 
tudinal seats, and as the installation 
of these seats across the center door 
does not afford the same comfort and 
convenience to the passengers that 
the seat installed opposite the regu- 
lar car window affords, the manage- 
ment decided that on the 100 new 
elevated cars which are now under 
construction the center doors would 
be omitted. The steel framing of, 
the car, however, has been designed 
in such a manner that center doors 
may be installed at a later date at 


a minimum cost. 


PROGRESS IN SEAT ARRANGEMENT 


The original coaches placed in 
service on the elevated roads had 
four stationary cross-seats at the 
center of the car with longitudinal 
seats throughout the remainder of the 
car. This seating arrangement was 
maintained in the coaches for a good 
many years. When . electrically 
operated motor cars were first in- 
stalled, they were equipped with 
longitudinal seats throughout. This 
condition existed a good many years 
until finally all motor cars were 
equipped with the four stationary 
cross-seats at the center of the car 
and longitudinal seats for the re- 
mainder, the same as the original 
coaches. This arrangement was 
maintained until the sentiment for 
the cross-seats became so strong in 
Chicago that these were installed on 
all new equipment. A short longi- 
tudinal seat at each of the four cor- 
ners of the car is used with the 
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cross-seats to provide a well near the 
end doors of the car. With the ex- 
ception of the return to the longi- 
tudinal seats on account of the 
center doors installed in the first 
steel cars built in 1914, the plan 
has been to install all cross-seats in 
all cars. Seven reversible seats were 
first placed on each side of the car, 
then eight, and in the new cars now 
being constructed there will be nine. 

From, the commencement of the 
elevated roads down to the present 
time it has been the general practice 
to use canvas-lined rattan as up- 
holstering material for all seats. 
The seats for the new cars, however, 
will be upholstered with green plush 
of the best grade. This step is being 
taken to please the passengers, as 
plush upholstered seats are more 
comfortable and have the appearance 
of greater luxuriousness. ' 


CAR FRAMING AND FLOORING 


The original cars on the elevated 
roads were built entirely of wood. 
The next step was to introduce a 
partial steel subframe in addition to 
the wooden subframe. This was 
followed by cars built with steel 
subframes and steel and wood 
ears were introduced in the elevated 
service. The cars which are at pres- 
ent on order will be of all steel de- 
sign with several modifications over 
the cars built in 1914 and 1915. For 
instance, a double wooden floor will 
be installed instead of the composi- 
tion floor used in the earlier steel 
cars. The wooden floor is warmer 
and has a much longer life than the 
composition floor. A great deal of 
complaint has been received from 
patrons, since the original steel cars 
were placed in service, on account 
of the coldness of the composition 
floors. Although these cars are the 
best heated cars on the system we 
are unable to keep the floors warm 
and it has been necessary to install 
leather floor mats during the mid- 
winter months. The wood floors will 
overcome this criticism as well as 
last longer and be cheaper to main- 
tain. The wood floor has been fire- 
proofed by the installation of a 
sheet steel subfloor as part of the 
steel underframe of the car. 

The first steel cars were equipped 
with steel roofs, and these cars have 


been operated only on tracks where: 


third rail was installed. But the new 
ears will be operated partially over 
tracks where overhead trolley wire is 
installed. Hence it will be necessary 
to equip them with overhead trolley 
devices as well as third rail devices. 


eS 


The underframing and steel under-floor of Chicago Elevated steel cars 


Kinser P ; ; 
As serious consequences might result 


from a trolley wire falling upon the 
| steel roof of the passenger car, it 
| was thought advisable to protect the 
\ roof against this contingency. It 


canvas roof which would provide 
the proper insulation. Steel carlines 
and steel headlining will be installed 
and connected to the steel side struc- 
ture of the car so that the interior of 
the car will be fireproof from with- 
out. 

On the first lot of steel cars the 
entire interior finish was made up of 
steel or Agasote. The cars which are 
now being built will be trimmed with 
steel, Agasote, and, in some places, 
mahogany. The mahogany will be 
used for arm rests, post covers and 
in a few other places which come 
into more general view of the pas- 
sengers. It is considered that 
mahogany will present a_ better 
finish and a more pleasing appear- 


ance to the passenger than the steel 
and Agasote, the idea being to pro- 
duce the most attractive car possible 
as one step in merchandising the 


| service. 
was decided to install a wood and- 


MOTOR AND TRAILER PRACTICE 
LARGELY FOLLOWED 


The original motive equipment on 
the elevated roads consisted of steam 
locomotives hauling a number of 
trail coaches. After these steam 
locomotives had been in service for 
a few years on the South Side and 
Oak Park roads the Metropolitan 
Elevated was constructed and 
started in operation with electrically 
operated motor cars used as locomo- 
tives to haul one, two, three and four 
coaches. A few years later the 
steam locomotives on the South Side 
Elevated were abandoned and 
multiple-unit motor cars substituted. 

The next step was to _ install 
multiple-unit control equipment on 


Pressed steel carlines for arch-roof steel “L” cars 
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all of the roads. The South Side 
still maintains all motor cars 
while the other roads equipped their 
motor cars with large motors and 
operate trains composed of motor 
ears and trailers. The tendency has 
been to maintain a train make-up 
of motor cars and coaches, with the 
motor cars equipped with two motors 
of approximately 165-hp. capacity. 
As there have been more coaches in 
service than there were motor cars, 
the tendency is also to increase the 
number of motor cars so as to in- 
crease the motor capacity per train, 
which will result in faster accelera- 
tion and better schedule speeds. Ac- 
cordingly the new cars which are 
now under construction will be motor 
cars. 


TRUCKS IMPROVED FOR RIDING 
QUALITIES AND WEAR 


The construction of trucks as used 
on the elevated cars has been con- 
siderably improved from time to 
time. This has been done mostly by 
making a close study of all parts 
which have caused failure or have 
rapidly worn, to terminate the cause 
and make such changes or redesign 
the parts in such a manner that the 
failure or rapid wear would be elim- 
inated. By improving one detail 
after another the trucks as now used 
have been developed to the highest 
point of reliability. They are en- 
tirely free from trouble outside of 
the replacement of usual wearing 
parts. All of these wearing parts 
have been equipped with case hard- 
ened wearing shims to reduce the 
wear to a minimum, and these shims 
are installed in such a manner that 
when they do require renewal they 
can be changed with a minimum 
amount of labor and time. Although 
considerable attention has been 
given in years past to the spring 
arrangement and riding quality of 
the trucks under our elevated cars, 
no particular advancement had been 
made on account of the limited space 
for springs, occasioned by structure 
clearances and the size of the motors 
installed in the trucks. The trucks 
for the new cars which are now 
being built, however, have been re- 
designed to make more room for the 
springs so that more flexibility can 
be provided. The whole _ spring 
arrangement on these new trucks 
will be approximately 10 per cent 
more flexible than the springs on pre- 
vious trucks. This will make them 
easier riding and more comfortable 
for passengers. 


The first cars on the elevated 
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system were equipped with straight 
air brakes. From that time we have 
progressed with the general advance- 
ment in the art and installed quick- 
action automatic brakes, then quick- 
action graduated release automatic 
brakes, and finally, the universal type 
of air brake. 

For years the mechanical depart- 
ment of the elevated roads of Chi- 
cago has devoted a large proportion 
of its time to the details of equip- 
ment failure which caused delays on 
the road, necessitated sending cars 
to the shop and required the replace- 
ment or renewal of parts. In the 
case of any part which was giving 
an undue amount of trouble, whether 
it was a spring in the door latch, a 
bolt in the motor frame, or some 
part of the control equipment, a care- 
ful study has been made to find out 
how to increase the life of that par- 
ticular part, or eliminate it entirely 
by redesigning a new part. In 
many cases a better grade of mate- 
rial has solved the problem. In other 
cases the parts have been redesigned 
or reconstructed, or the wiring of 
some piece of electrical apparatus 
changed, or the part eliminated en- 
tirely. 

During the last few years one 
after another of these troublesome 
details have been corrected and all 
during this time the reliability of 
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the equipment has been steadily im- 
proved. All such changes which 
have been found necessary have been 
incorporated in any new equipment 
which was purchased. This has ap- 
plied to all parts of the equipment 
whether it be control equipment, 
motors, trucks, air brake or car-body 
parts. 

By the time the steel cars were de- 
signed and built in 1914 and 1915, 
so many of these detail troubles had 
been overcome, and the design of the 
various parts of these cars relating 
to each other.was so carefully gone 
into that when ‘the cars were re- 
ceived they went into operation and 
performed in regular service without 
any difficulty whatever. It was not 
necessary to put them through a 
period of breaking-in, as is often 
done. 

During the seven or eight years 
that they have been in service the 
results have fully met all expecta- 
tions. The car-mileage per delay on 
these steel cars is several times as 
much as the car-miles per delay 
on the old types of equipment. 
However, such troubles and condi- 
tions as have developed on these cars 
in service will be corrected in con- 
nection with the cars now being 
built, so that as far as reliability is 
concerned the new cars should be 
even better. 


Maintaining the 
Chicago “Ic” Struetuse 


By G. M. ANDERSEN 


Engineer Structures and Buildings 
Chicago Elevated Railroads 


HE oldest structure of the ele- 

vated railroads in Chicago was 
built some thirty years ago of 
wrought iron. The later structure 
was built of low carbon structural 
steel. The structure is inspected 
twice a year and records of these in- 
spections are kept on a form sheet. 
These inspections are made by a 
structural iron worker and an assis- 
tant and are very thorough. All de- 
fects, such as loose rivets, etc., are 
recorded and are followed up and re- 
pairs made by the structural iron 
gang. It is interesting to note that 
wrought iron has much greater re- 
sistance against corrosion than 
structural steel. Wrought iron in 
this respect acts very much like cop- 


per bearing steel; it rusts on the 
surface but does not pit. 

The painting of our structures is 
done on a seven-year program. It 
has been found that seven years is 
the maximum protection we can get 
in this.climate with a good grade of 
paint. This does not, however, apply 
to locations where the structure is 
subjected to unusual conditions, such 
as gases, etc., where it is necessary 
to do painting every two or three 
years. Tests are carried on in these 
bad locations in order to determine 
the merit of paints. The painting 
work is generally done by our own 
forces, although some of it is let out 
by contract. The standard paint used 
on our structures is made up from 
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our own specifications and consists 
of two parts of Double Label Prince’s 
Metallic, one part red lead and one 
part graphite. This pigment is 
ground in 25 per cent of its own 
weight in raw linseed oil and then 
reduced with linseed oil to a liquid 


consistency, weighing 13 lb. per gal. 


Many of our structures run over 
alleys or back streets. These alleys 


_are also used or rather mis-used by 


the neighbors as dumps for ashes 
and garbage. Consequently the sur- 
face of the alleys grows higher and 
covers our column bases. To protect 
these column bases has been quite a 
problem, but this trouble has been 
successfully overcome by covering 
the column bases with concrete 1 or 
2 ft. above the foundations. This 
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concrete is built directly on the col- 
umn base and in this way moves 
with the column and is really a part 
of it. A slight movement in the col- 
umn will thus not crack the concrete. 
Light woven wire reinforcement 
against cracking is also used. 

The present-day designer of an ele- 
vated structure can obtain valuable 
information by a study of existing 
structures. Ample and proportionate 
strength, ease of manufacture, ease 
of erection and cost are the main 
features to be considered. The very 
important item of maintenance was 
given very little thought in connec- 
tion with the design of present struc- 
tures. My advice to designers is to 
keep clearly in mind that ultimate 
cost is more important than first cost. 


Signaling Trains on 
Chicago Elevated Railroads 


By J. W. STEPHENSON 


Signal Engineer 
Chicago Elevated Railroads 


OME of the most recent develop- 

ments in connection with the pro- 
tection of train movements on the 
Chicago Elevated Railroads are the 
installations at bridges. The signal 
systems on the new Wells Street 
Bridge and the Lake Street Bridge 
are practically identical. These are 
the result of experience extending 
over a period of years. The old draw- 
bridges were replaced by modern 
double-deck trunnion bascule - type 
bridges. It was found possible to 
eliminate one tower and operate both 
sides of the interlocking from one 
shore, effecting a saving of one tower- 
man. This is done by controlling the 
far side through a submarine cable 
and by the use of track circuits. The 
plant is electro-pneumatic through- 
out. Alternating current is used to 
eliminate interference by d.c. propul- 
sion return. In addition to the auto- 
matic stop at home signals, a divert- 
ing or bumping post switch has been 
added to insure a stop in case a 
motorman runs by the home signal. 

A special feature developed for 
these bridges is the circuit control 
‘contact boxes which insure. that all 
railbreaks are in place and properly 
aligned. Should any railbreak be 
out of line the contactor remains 
open and the indicator relay in front 
of the towerman will not clear. 
Neither will it give current to re- 


lease the master control lever in the 
machine, which in turn will not give 
power to operate the bridge locks 
and motors. In other words, the 
control, locking and signaling of the 
bridge are all interlocked and back- 
locked so that the operator cannot 
make false moves. Everything must 
be done in sequence and all ap- 
paratus must be in proper place. 


BLOCK SIGNAL SYSTEM BEING 
SYSTEMATICALLY EXTENDED 


There are of necessity many 
curves on the elevated railroads. 
These are being protected according 
to a fixed program by means of 
three-position color light signals. 
Alternating-current single-rail track 
circuits are in use, and have proved 
highly successful. When a curve is 
to be protected, a speed-time curve 
igs made up to suit the headway of 
trains, and the speed allowed over a 
given curve. Allowance is made for 


The busiest railroad crossing in 
the world is at the intersection of 
the Chicago Elevated Railroads at 
Lake and Wells Streets. In the 


hour of maximum travel on the 


elevated, 218 trains comprising 
1,100 cars pass this corner, or at 
the rate of 3.6 trains per minute 
averaging five cars per train. 
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growth of traffic. When signal lo- 
cations are made, taking into con- 
sideration braking distance and 
motorman’s view, the general super- 
intendent checks the locations, giv- 
ing the signal engineer the benefit 
of years of experience on the front 
end of trains. Thus the installation 
may be classified as “tailor made” 
rather than “ready made.” 


METHODS OF INSPECTION FOLLOWED 


In making new signal installa- 
tions, brackets for signals are set in 
place, track bonding, alternating- 
current leads and meters are in- 
stalled, and signals, relays, wiring 
and housings placed by the signal- 
men. All work is so co-ordinated 
that when tests are made and ap- 
proved, the transportation depart- 
ment immediately gets out its bulle- 
tin and within the next twenty-four 
hours the signals are in service and 
the investment is making money for 
the company, not only by protection 
of trains, but in added track capacity. 

The main object of inspection is 
to catch trouble before it happens. 
First of all, we depend upon the 
signal maintainer, who is closer to 
his plant than any one else. A weekly 
interlocking inspection report is 
filled out by him every Saturday and 
sent to the signal foreman. Each 
month the signal foreman and track 
foreman make a joint inspection of 
interlock plants and insulated rail 
joints. A written report goes to the 
engineer maintenance of way. 

Twice a year, in the spring and 
fall, the signal supervisor makes a 
detailed inspection of all interlock- 
ing plants and block signals. His 
report is made to the engineer of 
maintenance of way, with copies to 
the signal engineer and general fore- 
man of the respective roads. The 
general foreman turns over the find- 
ings to his signal foreman, and he in 
turn to his maintainers, who cor- 
rect defects and carry out recom- 
mendations, reporting back when 
completed. Then all reports are col- 
lected and sent back to the engineer 
of maintenance of way, where they 
are checked and filed for reference 
on the next seasonal inspection. 
This entails considerable work, but 
recurrent troubles are kept at a mini- 
mum and the failures as plotted show 
a steady decrease. 

All failures are thoroughly in- 
vestigated. No unsolved mysteries 
are allowed to stand, as it has been 
our experience that there is a de- 
terminable cause for a!l failures. 
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How “L” Track Is Built to Handle 
900,000 Cars a Year 


By H. P. SAVAGE 


Track Engineer 
Chicago Elevated Railroads 


New type guard rail on Chicago Elevated curve in the foreground 
with old type in the background 


HE problems of maintaining the 

tracks on a system of this kind 
are many. Probably the greatest 
problem is to get special work and 
rail of a suitable nature to withstand 
the great frequency of train opera- 
tion. The 4.72 miles comprising 
the Union Loop is divided into 2.36 
miles of track known as the Inner 
Loop and 2.36 miles of track known 
as the Outer Loop. Over each of 
these two tracks during the course 
of one year, 900,000 cars pass. 
Originally the track construction on 
the Loop was the same as elsewhere 
on the elevated lines—No. 1 yellow 
pine ties placed at 18-in. centers with 
80-Ib., 38-ft. open-hearth A.S.C.E: 
rail. This was changed about 1911. 
The ties were placed much closer 
together, the centers being 11 in. in- 
stead of 18 in., making almost a solid 
bed of ties. The rails were replaced 
with 60-ft., 90-lb. high-carbon open- 
hearth rail. The special work, that 
is, the frogs and switches, were all 
changed to 90-lb. rolled manganese 
rail with heavily  sideguarded 


switches. With this new construc- 
tion the life of the track has consid- 
erably lengthened, and the life of the 
switches has been increased from 
ninety days to two and a half years. 

On the lines adjacent. to the Loop 
where the volume of traffic is also 
very heavy, it has been necessary to 
rearrange our standards and use 
90-lb. high-carbon open-hearth rail, 
A.S.C.E. section, larger tie plates 
beveled one in forty, apply anchors 
in the center of each rail, use high- 
carbon heat-treated angle bars with 
heat-treated track bolts, and joint 
screw spikes-to hold the rail from 
creeping or minimize creepage. We 
have 947 switches and eighty cross- 
ings, and 20.62 miles of the total 
190.03 miles is curved. 

The ties used on the elevated 
structure are 90 per cent heart, or 
better, long-leaf yellow pine. These 
are untreated, as we find that they 
wear out by abrasion before they 
rot. The life of the ties is from fif- 
teen to eighteen years on tangent 
and twelve to fifteen years on curve 


track, depending largely on traffic. 
We use white oak and treated red 
oak ties on surface tracks. r 

We use a high-carbon 90-lb. rail 
on tangent and on long, radius curves.. 
This was found necessary on account 
of the frequency of traffic which will 
rapidly cold roll an ordinary open- 
hearth rail. The carbon runs from 


-0.75 per cent to 0.88 per cent. Rail 


on tangent lasts about fifteen to: 
eighteen years, depending on traffic. 
It fails by the joints cupping. In 
many cases we have taken out rail, 
sawed a foot off each end and relaid. 


MILEAGE OF CHICAGO ELEVATED SYSTEM 


Road Elevated Surface Total 
Metropolitan. ........ 43.04 11.70 54.74 
Northwestern.-........ 47.39 14.22 61.61 
South Side..i.4 2.7 teu 42:49 3.81 46.30 
Oak Park: si. c10s. case 16.30 6.36 22.66 
Union Loop...... 00... 4.72, oe 4.72 

Motalsa.con caus cae 36.09 190.03: 


This can be done for about half the 

cost of new rail. On curves of shorter 

radius we use rolled manganese, as. 

we have found it to outlast the open 

hearth by about 8 to 1. Rails fail on 
curves due to corrugation. 

All curves are measured and made 
up by a special gang of five men, 
which has its headquarters and 
equipment at one of the yards. The 
equipment consists of a big bulldozer 
strong enough to bend a 100-lb. rail 
head on, drill presses, rail punches, 
rail saws and overhead carriers. 

Footwalk renewals are made up in 
16-ft. and 18-ft. sections in the yards 
and are placed with a derrick car. 

When tie renewal becomes neces- 
sary at any point, the deck is re- 
newed completely for long stretches; 
that is, there is no spotting of ties or 
patching, as we have found that this 
gives a very bad track on account of 
uneven bearing. Ties are not coun- 
tersunk for rivets but are allowed to 
set down from the weight of the 
trains. Electric tools for boring are 
used extensively. Countersunk holes 
in guard rail are filled with mastic 
asphalt. Renewals of deck are made 
under traffic on six-minute inter-. 
vals. Closer interval track is cut out. 

Curved rail is laid with traffic cut 
out. Tangent rail is hooked up in 
long stretches and thrown in with 
traffic cut out. All track is patrolled 
once a day by section men. Curves 
are greased with heavy graphite 
grease as frequently as needed. 

We have found that wooden plank 
will not stand up under the heavy 
traffic that we get at our surface 
crossings and are therefore using 
Tarvia, concrete and concrete plank 
with good success. 
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Utility Insurance 
an Exacting Science Now-a-Days 


demonstrating — fully — that he 
was good for nothing else was 
held to have demonstrated—fully— 
that he was born for the insurance 


[: THE good old days any man by 


_ business, and when, thereupon, he 


got in some blank policies and put 
ovt a sign he became an ordained 


‘insurance agent, and any property 
- owner who was a personal friend of 


his would immediately and naturally 
rely upon him implicitly, in insur- 
ance matters, for advice and guid- 
ance. 

Certainly it was a happy time 
when no man needed to be disheart- 
ened by failures in business or by 
being ;derailed in his chosen life- 
work, understanding that when his 
failures were sufficiently numerous 
and complete he would be ready to 
act as a trusted counselor in every 
branch of insurance, and grab off the 
regular commissions, do well and be 
highly regarded in the community. 

And the old times were happy 
times not only for the insurance 
broker but also for the public utility 
manager, who then could “give the 


_ insurance” to his personal friends 
and be a tremendously good fellow, 


or “divide the insurance” among the 


_agents in the territory and be a 
tremendously politic fellow. This 
| satisfaction of the management was 
| supposed to be gained without any 


cost, it being assumed that insurance 
agents had no other function than to 
Sign policies and collect commis- 
sions, and that when once signed one 
policy cost no more and no less than 
another and served the purpose no 
better and no worse. 

Simple, happy Arcadian days— 
sometimes, of course, sadly inter- 
rupted by discovery that a public 
utility company had been wasting 
money for years by paying premiums 
on account of hazards that could 
have been cheaply eliminated, or 
more sadly interrupted, after fires, 
by the shocking discovery that 
values had not been properly es- 
timated or that they had materially 
changed or that the insurance form 


By WILLISTON FISH 


General Manager Chicago Surface Lines 


Providing full protection 
with the lowest possible 
expenditure requires sys- 
tematic and experienced 
handling. The system 
in use by the Chicago 
Surface Limes and the 
reasoning which lies be- 
hind it are succinctly and 
interestingly told 


iis? 


had not been properly drawn or that 
guaranties had not been kept or that 
responsible insurance companies had 
not been chosen. But on the whole, 
simple, happy Arcadian days. 
However, they are days that are 
gone. Various causes have com- 
bined to bring about a radical change 
in the whole attitude of public utili- 
ties toward insurance. Some of 
these causes are indicated below: 


WHY UTILITY INTEREST IN INSUR- 
ANCE IS INCREASING 


1. The utility properties have 
greatly increased in size and impor- 
tance, and each department of the 


business receives closer and better - 


attention. A large utility company’s 
insurance-is no longer held in the 
hands of the head men as a mere 
matter of patronage, nor is it turned 
over to the least occupied clerk as 
mere matter of form and record. 

2. Utility rates are made by com- 
missions, and it is understood that 
fair rates include the reasonable 
cost to a utility of full insurance 
protection. 

8. As a development beginning 
about 1900 there has been an enor- 


‘mous advance in the art and practice 


of valuation so that there has come 
to be a far better understanding by 
the management of utilities of the 
values of the various items of their 
properties. 


4. Since 1914 the great and 
rapid rise in cost of labor and mate- 
rial has roused companies to inquire 
more carefully and more frequently 
into their insurance valuations, and 
at the same time the increasing 
premiums based on increased valua- 
tions have led managements to in- 
quire how rates may be reduced. 

5. A shortage of plant and equip- 
ment to meet increasing demands of 
service has led managements to 
study fire protection and fire insur- 
ance. 

6. The increased care of trustees 
under utility mortgages to see that 
the provisions of mortgages include 
ample insurance protection, and that 
these provisions are carried out, has 
been an important factor in bring- 
ing about an improved insurance 
situation. 

7. Especially there has grown up, 
with the rapidly increasing operat- 
ing factor, a vivid realization of the 
need of care and economy in the ad- 
ministration of each department of 
each public utility. 

8. During. a course of years, 
beginning perhaps around 1900, in- 
surance brokerage concerns. have 
been very highly developed so that 
they have become capable of giving 
the wider, wiser, fuller and more 
scientific service and the all-the-year- 
around service that the magnitude 
of the property interests involved 
and the demands of modern manage- 
ment have gradually come to require. 

The Electric Railway Journal, 
understanding the great and grow- 
ing importance of the modern sub- 
ject of insurance, wished to give 
space to the matter in its Convention 
Number, and out of courtesy it has 
asked the Chicago Surface Lines, as 
one of the representative members 
of the association in the convention 
city, to furnish a statement setting 
forth the manner in which its insur- 
ance is now handled. The Surface 
Lines is very willing to furnish the 
statement, but of course with the 
understanding that it is speaking 
only among friends and fellow mem- 


o Aleyl 


bers of the association and is not 
attempting to pose as an instructor 
or as an authority or guide in insur- 
ance. 


How CuHicAco CoMPANY FOLLOWS 
INSURANCE DETAIL 


The Surface Lines plan of caring 
for insurance and fire protection— 
two matters which are inseparable— 
includes the following: 

1. A detail inventory and valua- 
tion is made of all insurable 
property. The valuation is based on 
present reproduction cost new, with 
depreciation therefrom figured on 
sinking fund basis. From the detail 
inventory and valuation there is 
made up an abridged volume which 
shows each separate insurance risk 
with reproduction, cost new and de- 
preciated values of the main items 
making up the risk. The figures for 
non-insurables are shown and de- 
ducted. A copy of this volume is 
furnished to our general insurance 
agents. 

Redeterminations of insurable 
values are made each insurance year, 
or oftener, when necessary to meet 
changes in base costs. 

2. The general insurance agents 
cause to~be made up by their insur- 
ance engineers a complete insurance 
survey and report of all buildings, 
yards and insurance locations. The 
report gives a plat, description and 
study of each separately rated risk. 
Among other things, it shows the 
insured values at each such risk in 
building, contents and rolling stock, 
respectively ; the make-up of the rate 
on the risk, the cost in premium due 
to each item of the rate, a discussion 
of the improvements that could be 
made in each separate risk, with re- 
sulting premium savings; sugges- 
tions for eliminating fire dangers or 
providing for better protection 
against fire in cases in which rate 
and premium are not affected. 

8. The Surface Lines  depart- 
ments concerned are furnished with 
copies of the insurance survey and 
report. These departments make 
studies and estimates to determine 
what improvements among those 
suggested are feasible, the best way 
of carrying them out and the prob- 
able cost. Each case is then con- 
sidered and decided—the estimated 
cost of the improvement being set 
against the saving in premium, the 
lessening of fire risk, ete. 

4. All of the Surface Lines 
properties are inspected regularly by 
experienced and capable insurance 
engineers furnished by our general 
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insurance agents. Our own forces 
maintain a constant supervision over 
the risks to see that our guaranties 
are maintained, that fire-fighting 
apparatus is kept in place and in 
condition, that automatic doors are 
kept free and in operating order, 
that no new fire risks are intro- 
duced without authority, and gen- 
erally that ‘good housekeeping” is 
maintained. 

5. Designs for new buildings or 
for building changes are submitted 
to our general insurance agents for 
suggestions looking to maximum fire 
safety and minimum rates. 

6. We have appointed Marsh & 
McLennan to be our general insur- 
ance agents and we have placed 
upon them, and in the regular course 
of their business they have assumed, 
full responsibility for all the above 
work except the making of inventory 
and valuation and the estimates of 
costs of improvements, and our own 
inspection. 


SOME OF THE COMPANY PRACTICES 
IN FIRE PROTECTION 


Nearly all our carhouses are fire- 
proot or fire-resistive construction. 
We have several operating car stor- 
age yards with bays divided by fire 
walls. 
carhouses and yards a maximum 
trackage of 1,500 or 1,600 ft. so as 
to limit the loss of rolling stock in 
case of a fire to che equivalent of 
about thirty double-truck cars. 

All our properties of any size are 
equipped with central station watch- 
man service, standpipes and _ hose, 
barrels of water and buckets, sand 
pails and chemical extinguishers. 
Fire apparatus is painted red. 

Our men are drilled at short inter- 
vals in fire fighting. Call to drill is 
by gong sounded at any time night 
or day. On the sounding of the 
alarm all the men at the car station 
or shop accustomed to handling cars 
hasten to move the cars out and to 
a proper distance away. The rest of 
the men run to their places to make 
use of the fire-fighting apparatus. 
In case of actual fire the first man to 
discover it turns in the alarm for the 
public fire department and then the 
call for the company brigade. At all 
locations Chicago fire alarm boxes 
are close by. For a considerable 


The average total cost of heating 
the cars of the Chicago elevated 
railroads is $166,800 per year. 

The energy consumed in heating is 
10.65 per cent of the total energy 
used by the system. 


Our aim is to give bays in 
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time past the calls of our employees 
in cases of actual fire and the re- 
sponses of the Chicago Fire Depart- 
ment have been almost or altogether 
perfect. 

In the construction of our cars we 
require that the wiring and the car 
heaters be installed according to the 
National Electrical Code. At car 
stations we allow smoking in crew 
rooms only. We have the hearty co- 
operation of trainmen and other em- 
ployees in the work of good house- 
keeping and safeguarding the prop- 
erties against fire. Our stations 


designed since 1907 afford track 


facilities for getting out rolling 
stock in case of fire. Where prac- 
ticable the bays are double-end. 


CONSTANT ATTENTION NEEDED TO 
KEEP UTILITY PROPERLY INSURED 


Our total fire insurance is now 
something over $55,000,000, nearly 
all of which is carried on one gen- 
eral blanket form with a 100 per 
cent co-insurance clause. This form 
is of course carefully drawn under 
the advice of our general insurance 
agents, with the approval of the 
legal department and of other de- 


partments of the Surface Lines that 


are concerned. 

We understand that fire insurance 
is a science; that it consists of many 
items, none of which may be over- 
looked without penalty great or 
small. We give constant attention 
to our insurance ourselves, but we 
demand and obtain from our gen- 
eral agents unlimited, all-the-year- 
around service. We feel that our 
insurance is safe. We feel that we 
are getting good results in (1) re- 
duction of rates and (2) protection 
of our income by minimizing fire 
risks. During the last twelve 
months, with the services of our 
agents and under the plan above 
outlined, an annual premium reduc- 
tion of over $50,000 was effected, 
and other improvements suggested 
in the survey and report of the 
agents will give us a considerable 
further reduction. The cost of the 
improvements necessary to secure 
these reductions will hardly exceed 
the premium savings for one or two 
years. 

It is to be expected that the im- 
portance of the subject of insurance 
of various kinds, and the attention 
that public utilities are now giving 
it, will effect highly valuable im- 
provements in general and also in 
detail. 

But of course the old, simple, 
happy Arcadian days are gone. 
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Systems and equipment used in Chicago were determined upon only after extended 
study and tests, the results of which are here presented for the first time, together 
with the experience in various phases of this perplexing problem 


Heating and Ventilating 
Chicago Street Cars 


By CHARLES GORDON 


Engineer of Equipment 
Chicago Surface Lines 


Standard exhaust and intake automatic ventilator installation as installed on monitor deck Chicago car 


a i HE-subject of heating and ven- 
he _tilating of street cars has be- 


_@ come an increasingly impor- 


tant problem to the managements of 
| electric railway properties. as_ the 
industry has progressed. At one 


time a layer of straw on the car floor 
was considered a satisfactory provi- 


‘sion for the comfort of urban pas- 


sengers. The introduction of stoves 
represented the first serious attempt 
at providing artificial heat, while 
ventilation was obtained through the 
deck sash provided in the deck roof 
construction. This was carried over 
into street car design from coach 
practice. 

_ The necessity for more scientific 
methods of ventilation has been a 
development incident to the demand 
for better heated cars. Before the 
advent of the inclosed vestibule, car 
heating practice, although it had de- 
veloped to the stage of providing a 
sou~ce of heat within the car, did not 
‘even attempt to maintain any given 
temperature. So much cold air was 
admitted around doors and crevices 
that there was no particular demand 
for ventilation. Deck sash were 


provided which could be opened when 
the car became “stuffy” due to rising 
eutdoor temperature or an extremely 
crowded condition. 3 ; 
_ With the advent of the inclose 
vestibule and the demand for better 
heating facilities and higher car 
temperatures, the problem of venti- 
lation, considered from the stand- 
point of passenger comfort, may be 
said to have really taken concrete 
form. The two subjects are insep- 
arably associated and are both of im- 
portance only in the winter when the 
windows are closed and the heat 
turned on, 


PROBLEMS OF VENTILATION PHYSICAL 
RATHER THAN CHEMICAL 


Before proceeding to a description 
of a number of the studies which 
have been made in Chicago, it may 
be well to summarize briefly some of 
the general principles connected with 
the subject, upon which there was 
for many years a general miscon- 
ception among those generally re- 
garded as authorities, and there still 
is in the popular mind. 

After a great deal of exhaustive 


research on the part of many inves- 
tigators, it is now generally agreed 
that the problems of ventilation 
are essentially physical rather than 
chemical. In attempting to provide 
for the comfort of passengers in a 
street car, therefore, through the de- 
sign of a system of ventilation, it 
must be borne in mind that the feel- 
ing of comfort engendered by the 
quality which is generally referred 
to as “freshness” in the air within 
the car results from the physical 
contact of the air with the skin and 
the psychological reaction from the 
effect on the sense of smell, rather 
than from any chemical _ result 
through respiration. 

Unless the air in contact with the 
skin is of proper temperature and 
humidity and is in a sufficient state 
of motion effectively to absorb the 
required heat and moisture from the 
body, the passenger will be uncom- 
fortable regardless of the chemical 
purity of the air. Conversely, with 
the temperature, humidity and state 
of motion of the air properly con- 
trolled, a person may remain in an 
atmosphere containing a relatively 
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large percentage of the products of 
respiration without feeling any dis- 
comfort whatever. 

These facts have been amply dem- 
onstrated by many investigators. 
The early theories which assumed 
that ventilation systems should be 
designed for the purpose of eliminat- 
ing the so-called harmful and poison- 


Warm Ano Coco Air Out Over 


Coot Air UP Around / 
TRAP. Doors 


Fig. 1—Monitor deck car, deck 
sash open, cross wind blowing. 


Air circulation in 


ous products of respiration have 
been ably and conclusively disproved. 
Although the carbon dioxide content 
of occupied spaces is still used as an 
index of the quantity of air supplied 
to the breathing zone, it is in itself 
no longer considered a harmful in- 
gredient of the air, even when pres- 
ent in quantities far in excess of that 
obtained in crowded spaces where lit- 
tle air supply is provided. 

In attempting to provide a satis- 
factory combination of heating ‘and 
ventilating, the car designer and 
operator, working under the general 
misconception of the subject, were 
faced until comparatively recent 
years with an almost impossible com- 
bination of requirements. The en- 
tire efficacy of the ventilating sys- 
tem was judged on the basis of vol- 
ume of air admitted to or extracted 
from the car, and the success of the 
heating system was judged on its 
ability to maintain a given minimum 
temperature without regard for limi- 
tation against excessively high tem- 
perature. Where electric heaters 
were used this practice resulted in a 
needless waste of heating energy. In 
addition, when sufficient heating ca- 
pacity was installed to maintain a 
comfortable temperature in severe 
weather, a moderate day would pro- 
duce extremely “stuffy” cars, which 
seemed to require larger volumes of 
“fresh” air to be provided by the 
ventilating system. Where an at- 
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tempt was made to avoid needless 
waste of heating energy by provid: 
ing heater capacity suitable for aver- 
age temperature conditions only, an 
unusual cold spell would result in 
poorly heated cars. By providing 
means for automatically controlling 
the car temperature, by giving more 
attention to the methods of produc- 


Warm Air Out Over Deck SASH 
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Coot Air uP AROUND? 
Trae Doors 


Fig. 2—Same as Fig. 1, but 


no cross wind. 


ing the required air interchange so 
as to give a degree of dilution which 
would rapidly dispel odor and at the 
same time create a condition of mo- 
tion of the air within the car with- 
out producing objectionable drafts, 
and by introducing and diffusing 
sufficient quantities of “fresh” air at 
a point near the roof in such a way 
as to give the stimulus of cool air in 
contact with the skin, a great deal 
of progress has been made in per- 
fecting a combination of satisfactory 
apparatus for heating and ventilat- 
ing of street cars. : 

The above résumé of the underly- 
ing principles involved is presented 
not so much for the purpose of re- 
viewing the subject, but for the pur- 
pose of outlining the point of view 
from which the task of properly heat- 
ing and ventilating street cars in 
Chicago has been approached. 


REQUIREMENTS SET UP FOR CHICAGO 
COMPANIES 


The ordinances of the city of Chi- 
cago contain the following require- 
ments relative to the heating and 
ventilating of cars: 


A minimum temperature of 50 deg. 
F. above zero shall be maintained in all 
cars in service carrying passengers 
when the outside temperature is at 10 
deg. F. above zero or higher. 

A minimum temperature of 45 deg. F. 
above zero shall be maintained in all 
cars in service carrying passengers 
when the outside temperature is below 
10 deg. but not below 5 deg. F. above 
Zero. 


CooL AiRIN 
ARounb Top 


—— 
Coot Air 


1Coot Air Atona 
\FLoor From Doors 


cars standing with electric heaters on 
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When the outside temperature is be- 
low 5 deg. F. above zero, the tempera- 
ture in all cars in service carrying 
passengers shall be maintained at 45 
deg. F. above zero, or as near this point 
as the continuous operation of all the 
heaters in said car to their full capacity 
will allow. 

There shall be maintained and con- 
spicuously displayed in such car a 
standard Fahrenheit thermometer so 


Coot Air 
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CURTAIN 
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Floor from Doors 
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Fig. 3—Arch roof car with exhaust 
fan ventilation, no wind. 


located that it will furnish a fair eri- 
terion of the temperature of the car. 

The air shall be supplied in such 
quantity that the amount of carbon 
dioxide present in the air of the said 
car shall not exceed twelve parts in 
each 10,000 parts of air. 

Electric heaters became standard 
equipment on all surface cars in Chi- 
cago during the rehabilitation of the 
property after 1907. Their use was 
dictated primarily by their cleanli- 
ness and the resulting reduction of 
fire risk. Ventilation at this time 
was entirely by the use of deck sash. 
On some of the first groups of cars 
constructed during the rehabilitation 
period, a simple type of intake was 
installed in the front deck opening, 
arranged with deflectors to exclude 
weather and registers on the interior 
of the car to regulate the quantity 
of air admitted. This was a long 
step in advance, but in service these 
intakes were generally kept closed 
because they produced objectionable | 
drafts when the car was operating 
at full speed. 

Tests of various forms of yenti- — 
lating devices were conducted from 
time to time, beginning about 1908 — 
and extending through 1909, by the 
engineers of the street railway com-— 
panies, co-operating with the Board 
of Health of Chicago and the Board 
of Supervising Engineers. These 
tests were carried out upon various 
types of “natural exhaust” ventila- 
tors installed in the monitor decks 
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with openings for intakes arranged 
in various ways, usually in the floor 
of the car, and designed to supply 
outside air in proportion to that 
eliminated through the ventilators. 

The various ventilators were com- 
pared on the basis of the results ob- 
tained from anemometer readings 
taken at the exhaust openings. In 
the progressive study of this subject, 
tests were also conducted upon cars 
equipped with the “vacuum system” 
of ventilation, in which a duct was 
provided along the ceiling of the car 
opening through registers into the 
car body, and from which the air was 
exhausted through a blower fan 
placed in a housing on the hood and 
opening into the duct through the 
end of the deck. 

Depending only upon the size and 


speed of the fan, the tests of this 


system showed it to be capable of cir- 


, culating almost any quantity of air 


desired. A group of 350 monitor 
deck cars was therefore equipped by 


_ building a false ceiling in the deck 


to provide a duct, allowing the deck 
sash to be operable if they should be 
required. 
Numerous tests showed that this 
system would exhaust considerably 
larger quantities of air than was pos- 
sible with the best of the various 
forms of “natural exhaust’” venti- 
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tion of the heavy and expensive mon- 
itor deck through the use of the 
lighter and cheaper arch-roof con- 
struction for cars. 

Ags a result of these conclusions, 
the next groups of cars built were of 
the arch-roof type and included the 
“vacuum system” of ventilation. In 
the early installations it was consid- 
ered necessary to provide special in- 
take openings for the admission of 
air to supply that exhausted by the 
fan system. These openings at first 
consisted simply of holes cut into the 
floor, usually under either the cross- 
seat or longitudinal seat heaters or 
both. These openings were later in- 
closed by ducts so as effectually to 
conduct the incoming air around the 
heater before it was admitted to the 
car. Experience with this arrange- 
ment soon demonstrated that an ob- 
jectionable quantity of dust was 
drawn into the car, and later con- 
structions provided for the admis- 
sion of incoming air through louvers 
in the side of the car body between 
the sill and the belt rail. This ar- 
rangement was an improvement from 
the standpoint of eliminating exces- 
sive entry of street dust. 

The “vacuum system’ in serv- 
ice developed certain disadvantages, 
among the most important of which 
were the following: (1) High first 
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the only practical method of obtain- 
ing the large volume of air inter- 
change which was considered the pri- 
mary requirement for satisfactory 
ventilation. In addition, it seemed 
to be the only means of providing 
any suitable ventilation with the de- 
sirable arch-roof construction. 
Although up to this period many 
tests had been conducted on the mon- 
itor deck cars, in an attempt to find 
a better method of providing venti- 
lation than that obtained by opening 
the deck sash, no system which would 
give a real improvement had been 
found. In the progress of these tests, 
a large number of readings on 
various cars in service during the 
rush hour were taken, both on cars 
equipped with ventilators and those 
equipped with deck sash only. The 
quantities of CO, obtained during 
these checks were not found exces- 
sive in the monitor deck cars with- 
out ventilators, when the deck sash 
were kept properly open, but these 
cars were generally unsatisfactory 
because of objectionable drafts pro- 
duced in cold weather and the con- 
sequent difficulty in keeping the sash 


open. 
The City Health Department co- 
operated with the engineers of the 
railway. company and the Board of 
Supervising Engineers in a careful 


10 


8 


S 


4 


CO, PARTS IN 10000 OF AIR 
2 


3O 40 SO 60 
PASSENGERS IN BODY OF CAR 


70 


Fig. 4. (left)—Relation between CO, content and volume of out- 
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Fig. 5 (right)—Relation between CO, content and the number of 


side air supplied to each passenger 


lators available up to this time. As 
the sole criterion of good ventilation 
at this period was generally consid- 
ered to be the number of cubic feet 
of air exhausted per hour from the 
car, the railway companies in Chi- 
cago looked upon this arrangement as 
a means of providing the large vol- 
ume of air exhaust desired and at the 
same time permitting the elimina- 


cost; (2) noise; (3) necessity for 
maintenance of a motor-driven fan 
equipment; (4) necessity of supervi- 
sion of operators to make sure venti- 
lating fans were kept turned on; (5) 
large quantity of air exhausted when 
comparatively light passenger load 
is present in car, thus resulting in 
needless waste of heating energy. 
Nevertheless, it was at this time 


study of the subject, and it was. 
finally decided that the results ob- 
tained with a properly designed 
natural exhaust ventilator would 
result in a sufficient improvement in 
the conditions to warrant the ex- 
pense of installing ventilators of 
this type in all of the then existing 
monitor deck cars. During the prog- 
ress of these investigations, Dr. E. 
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VY. Hill, ventilating inspector in 
charge for the Department of 


Health, advocated the use of some 
form of intake in conjunction with 
the exhaust ventilators for the pur- 
pose of supplying a fixed or uniform 
quantity of cool air to the interior of 
the car, in such a way that this cool 
air would reach the breathing zone 
in sufficient quantities to give the 
feeling of ‘freshness’ resulting 
from direct contact, and also would 
be at all time sufficiently limited in 
quantity to prevent objectionable 
drafts. 

A compensating type of intake to 
be placed in the end deck opening 
was developed by one of the manu- 
facturers. This device was arranged 
with a movable vane, which was 
designed to compensate for the car 
speed or for head winds by reducing 
the intake opening as the car in- 
creased in speed and enlarging this 
opening as the car slowed down. De- 
flectors were arranged so as to direct 
the incoming air toward the head- 
lining of the car and allow it to 
descend to the breathing zone, with- 
out causing an objectionable draft. 
This arrangement was a consider- 
able improvement in car ventilating 
apparatus. 

The success attending the instal- 
lation of this combined system of 
intake and exhaust ventilators to the 
monitor deck cars encouraged the 
development of ventilators of this 
type for application to arch-roof con- 
struction. This development has 
been successful and the ventilating 
equipment being installed on new 
cars of the Chicago Surface Lines is 
of this type. A compensating intake, 
similar in principle to that used for 
monitor deck cars, has been de- 
veloped for the arch-roof construc- 
tion, and as the system is being ap- 
plied compensating intakes are in- 
stalled at the four corners of the car 
body, with exhaust ventilators 
spaced on either side of the roof 
between the intakes. While the car 
is operating in a given direction, the 
two rear intakes usually function as 
exhausts. From the results ob- 
tained, it seems that the most serious 
objection to the arch-roof construc- 
tion has been overcome. 

During the progress of the 
various tests conducted and studies 
made in connection with this in- 
teresting subject, a large volume of 
data have been accumulated, some 
of which may be of general interest. 
An attempt will therefore be made 
to summarize some of the more in- 
teresting results and present typical 


BEE@GTRIVG) RATEWAY JOURNAL 


OUTSIDE TemPp=/9°F 


R 
Ny 
ue 
gs 
QR 
OI 
Wo 
. 
KS 
gS 
RS 
»’ 
lyn 
ay 
S$ 
8 


10 


8 


20 30 40 
MINUTES 


Fig. 6—Graph of temperature variations at 
locations indicated in Fig. 7; car outdoors, 
heat and ventilating fan on 


sheets showing how the data of 
some of the tests were compiled, 
summarized and interpreted. 


CIRCULATION OF AIR IN MONITOR 
DECK AND ARCH-ROOF CARS 


Figs. 1, 2.and 3 represent the 
paths of air curents in monitor deck 
and arch-roof cars, the results 
having been obtained by introducing 
smoke and white fumes to the in- 
terior so that the paths of the various 
air currents could be observed. Fig. 
1 represents these currents in a 
monitor deck car standing in the 
open air with the deck sash open and 
heaters turned on, when a cross 
wind was blowing directly against 
the ear side. It will be noted that 
a considerable part of the air enter- 
ing directly over the sash on the 
windward side blows across. the 
headlining and out on the other side. 
Some of this cold air, however, 
descends along the walls of the car 
to the floor, where it is caused to rise 
by the action of the heaters. An- 
other portion of the entering cold air 
is caught in the rising stream of 
warm air before it reaches the floor. 

On the opposite side of the car, a 
smaller quantity of cold air also 
enters through the open deck sash, 
particularly at the ends of the sash. 
It is these direct streams of cold air 
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Fig. 7—Locations of thermometers for 
temperature readings of Fig. 6 


Vol. 60, No. 13} 


that produce the objectionable drafts 
that make ventilation through open-- 
deck sash unsatisfactory. The main 
body of warm air rises through the 
center of the car, and in Fig. 1 is 
deflected to the side away from the 
wind, while in Fig. 2, it is exhausted 
on both sides, generally over the top 
of the deck sash. The smaller 
streams of cold air which enter 
around the car doors, trapdoors and 
other crevices are also indicated. 
The various streams are inter- 
mingled and considerably diffused, 
particularly when the car is 
motion.. In general, however, the 
main streams of cold air descend 
close to the walls and the warm air 
from the heaters rises at the center 
of the car. 

In the arch-roof car with exhaust 
fan ventilation, the convection cur- 
rents resulting from the action of 
the car heaters are aided by the 
action of the fan, while the cold air 
enters through the various cracks 
and crevices in a more diffused con- 
dition than that which _ enters 
through the deck sash openings in 
the case of the monitor deck car. 

A study of these diagrams will in- 
dicate the importance of mounting © 
heaters as close to the floor as prac- 
ticable for the various types of 
heater construction available. The 
ideal method would be to mount the 
heaters in a position on or in the 
floor, so that passengers can place 
their feet directly on the heater. The 
adoption of this scheme of mounting 
will probably follow rapidly on the’ 
development of ‘a suitable heater for 
the purpose. Such a heater would 
require ample provision against 
mechanical damage by passengers 


and damage from water during the 


process of car cleaning and in wet 
weather. 


CARBON DIOXIDE CONTENT IN CARS 


Measurement of the carbon dioxide 
content in the air of an inclosed 
space has been a common means for 
determining the effective air supply 
for ventilation. Contrary to previous 
theories, the carbon dioxide in itself 
is no longer considered a harmful 
ingredient, but forms a ready index 
for determining the efficacy of the 
ventilating equipment in maintain- 
ing a proper interchange or dilution 
of the air within the investigated 
space. Fig. 4 is a curve which is 
very useful in interpreting carbon 
dioxide readings. It is taken from a 
preliminary report of the street car 
committee of the Chicago Commis- 
sion on Ventilation, and shows the 
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number of cubic feet of outside air 
that is actually effective in produc- 
ing dilution corresponding to various 
carbon dioxide determinations which 
in practice are obtained from 
samples taken from the air under in- 


vestigation. This curve is based 
upon the formula: 
Co, 6000 


~ CFH per Pass. ue, 


in which CO, represents the carbon 
dioxide content obtained in a sample 
of the air expressed in number of 
parts by volume in 10,000 parts of 
the sample. The term 4 represents 
the average carbon dioxide content 


‘in 10,000 parts of outside air under 


average conditions, and the factor 
6,000 is based upon the production of 
0.6 cu.ft. per hour of carbon dioxide 
CFH is an abbre- 
viation for cubic feet per hour. 

In practice the common method of 
making carbon dioxide determina- 
tions is to collect samples of the air 
in small sterilized bottles and to 
determine the carbon dioxide content 
of these samples by means of the 
Peterson-Palmquist apparatus. This 
aparatus, however, has several ob- 
jections attached to its use. 

A method of determining CO, de- 
veloped by Professor McCormack of 
Armour Institute was used in a 
great many of the carbon dioxide 
determinations made by the railway 
companies, and was found to give 
consistent results and to be easily 
manipulated. The sample was ob- 
tained by pumping a given quantity 
of air from the car measured by 
means of a gas meter through a gas 
wash bottle containing a~standard- 
ized barium hydroxide solution and 
then transporting the solution thus 
formed to the laboratory for 
analysis, — 

The curves shown in Fig. 5 repre- 
sent an average of a great many ob- 
servations made on both monitor 
deck cars with deck sash ventilation 
and arch-roof cars provided with ex- 
haust fans. These curves represent 
the variation in the carbon dioxide 
content found with variable numbers 
of passengers in the car. In each 
observation, a complete record of all 
related data was made, and in a 
number of cases several determina- 
tions of carbon dioxide were made 
during a trip, in order to determine 
the maximum content which was 
reached at the point of heaviest con- 
gestion. The data recorded included 
the following items: 

Date of test; car number; style of 
car (monitor deck or arch roof); 
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route; direction of operation; loca- 
tion on trip; condition of ventilators 
(example, four deck sash open 4 
in.) ; direction and velocity of wind; 
heater capacity in service; number 
of passengers in body and on plat- 
forms; time of taking sample; height 
above floor at which sample was 
taken; outside temperature; barom- 
eter reading; car temperature; quan- 
tity of air used for test, corrected for 
pressure and temperature; relative 
humidity. 

Individual observations, of course, 
varied largely from the average 
curve shown. In each case these 
variations were due to factors which 
were indicated by the conditions ob- 
served at the time of making the 
test, and the curves presented repre- 
sent the general average of the re- 
sults. - 


TEMPERATURE AT VARIOUS LOCATIONS 
WITHIN CAR 


In Fig. 6 are shown the. results 
obtained from an investigation to 
determine the air temperature at 
various locations within an arch-roof 
ear. The readings of temperature 
were taken with chemical thermom- 
eters mounted in locations as shown 
in the cross-section and plan sketch 
of the illustration. In these sketches 
the location of the thermometers is 
indicated by numbers which cor- 
respond with the numbers applied to 
the graphic record shown at the 
right. This graphic record shows 
the results of readings taken for an 
hour on the various thermometers 
after the car had been run outdoors 
with the heat and ventilating fan on 
full. 

The primary purpose of this in- 
vestigation of temperatures at va- 
rious locations was to determine how 
fair an approximation of the aver- 
age temperature of the air within 
the car body was given by the 
service thermometer mounted on the 
body sign box. In the diagrams No. 
1 represents the car thermometer 
mounted on the body sign box. No. 
2 represents a test thermometer sus- 
pended at the end of the sign box. 
No. 3 represents a thermometer sus- 
pended about 4 in. from the body 
side sash and 45 in. above the floor. 
No. 4 represents a similar thermom- 
eter placed in a similar location on 
the opposite side of the car. No. 5 
was placed directly in the center of 
the car about 4 in. below the head- 
lining, and No. 6 directly under one 
of the openings leading from the car 
body into the exhaust ventilating 
duct. No. 7 was placed over the 
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center of a cross-seat cushion 172 in. 
above the floor. As indicated by the 
graphic record of temperatures ob- 
served, there is a considerable varia- 
tion for different locations. It will 
at once be noticed that as the sign 
box thermometer, from which all ob- 
servations of temperatures of cars in 
service are made, is in the stream of 
descending cool air adjacent to the 
sides of the car, it is really in a very 
poor position to give a fair indica- 
tion of the actual average car tem- . 
perature. The difficulty of mounting 
a service thermometer in any better 
location, however, has made it im- 
practical to improve on the condition. 

A number of tests of this kind, all 
made with the same object in view, 
on various types of cars, including 
monitor deck as well as arch-roof 
construction, indicated in general the 
same results. Lack of space pre- 
vents including a great deal of in- 
teresting data which have been 
collected. It is apparent, however, 
that if it were possible to mount a 
thermometer in the locations shown 
for No. 8, an average indicated body 
temperature between 3 deg. and 5 
deg. F. higher would result. 


ALLOWANCE Must Br MADE FOR 
LOCATION OF THERMOSTAT | 


Where thermostats. are used for! 
regulating car heaters, they are 
usually mounted either on the sign 
box or on a body side post, where the 
condition is even worse, as shown by 
the final temperatures obtained on 
thermometers 1, 3 and 4. This re- 
sults in maintaining a temperature 
at location No. 8 anywhere from 3 to 
5 deg. above that for which the 
thermostats are set and makes a con- 
siderable difference in the heat 
energy consumed. In calculations 
carried out to determine the effect. of 
changing the thermostat setting 3 
deg. under average winter condi- 
tions, it has been found that an in- 
crease in the thermostat setting 
from 52 deg. to 55 deg. or a differ- 
ence of 3 deg. F. would result in a 
reduction in the saving made by the 
thermostat of approximately 15 per 
cent, 

The experience of the surface 
lines in making a scientific determi- 
nation of the proper heater capacity 
for various type cars, the study made 
of the radiation constant of cars 
under all the varying conditions, and 
the actual functioning and results of 
thermostatic control of heaters, are 
related in the remainder of this 
article, which will be published in 
next week’s issue. 
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Fig. 1—General drawing of the first car design made by the Board of Supervising Engineers in 1908 


r NHERE has been progressing in 
Chicago a continuous study of 
the elements of street car de- 

sign since the 1907 franchises estab- 

lished the Board of Supervising En- 
gineers, giving to that board com- 
plete charge of all work during the 
first three years constituting the re- 
habilitation period, and supervision 
of all work thereafter during the life 
of the grants. The ordinances named 
Bion J. Arnold as chairman of the 
board, and hence the work herein- 
after related in connection with the 
progress of car design through the 
successive purchases since 1907 may 
be said to have been done under his 
general supervision. For the first 
three years, Mr. Arnold was also 
chief engineer of all new work. Dur- 
ing this period 1,050 new cars were 
added to the system in three lots— 

600 composite cars in 1908, fifty all- 

steel cars in 1908-1909, 350 composite 

cars in 1909 and fifty composite cars 


in 1909-1910. This number was in 
excess of the franchise requirements, 
but was needed to care for the rap- 
idly growing business of the com- 
panies. 

Probably the most comprehensive 
idea of this car design work in Chi- 
cago can be gained from a study of 
the accompanying large table. Into 
this has been compacted what in ef- 
fect reveals almost at a glance the 
complete story of the dimensioning 
and equipment of Chicago street 
cars, and the trend of development of 
each important detail. It covers the 
2,445 cars added to the Chicago prop- 
erties since and including 1907. By 
running down any of the columns 
the reader can quickly note what the 
trend has been as to the particular 
item. By such a study it will be 
noted, among other things, that the 
per seat weight of car body has been 
progressively decreased from 520 lb. 
to 219 lb., or per cubic foot of con- 


tents from 7.9 to 5.64 lb.; that the 
weight of the car completely equipped 
has shown the notable decrease per 
cubic foot of contents from 20.5 Ib. 
to 11.7 Ib.; that the weight of the 
trucks in per cent of total weight of 
cars has decreased from 35.5 to 19.6; 
that the weight of the motor equip- 
ment per horsepower has decreased 
from 60.5 lb. to 38.3 lb., etc. This 
brings out the fact that the general 
progress in car design is the result 
of the engineering and study put 
upon the subject by manufacturers 
and railway engineers alike, for both 
have contributed materially toward 
improving the efficiency and strength 
of the cars per unit weight. 

The table discloses some interest- 
ing tendencies with respect to car 
body dimensioning. The car plat- 
form length, set at approximately 8 
ft. with the first standardization of 
cars, thereafter was brought down 
to as short as 6 ft. 11 in., whereupon 
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the trend was again back toward 8 


. ft. In fact, the newest cars of the 


two-man type now on order will have 
platforms 8 ft. 1 in. long. The value 
of the large platform in prepayment 
service has been thoroughly estab- 
Since the adoption ‘of the 
arch roof in 1912, the over-all heights 
of car bodies have been somewhat 
reduced. This has tended to lighten 
the weight, though ample headroom 
and volume of car body has not been 
sacrificed. Step heights have been 
gradually reduced as more compact 
motors have become available. The 
improvements in the weight per cu- 
bie foot of car body became effective 
when the change in car side construc- 
tion was introduced in 1913-1914. At 
this time a straight steel girder side 
was adopted as standard construc- 
tion and this avoided much dupli- 
cate weight in the car side as com- 
pared with the previous construction 
employing a girder inside of the car 
wall and a curved construction on the 
exposed side. The improvement in 
the relative weight of the truck in 
comparison with the total car weight 
is of course the result not only of the 
use of better materials and more 
careful designing, but also the ad- 
vance in motor construction which 
made possible the use of wheels of 
smaller diameter. A further study 
of the tables will reveal many more 
interesting comparisons tending to 
show the trend of the art of car de- 
signing as it has been worked out in 
Chicago. 

At the time of the passage of the 
1907 ordinances the companies had 
available for operation 905 double- 
truck cars, most of which were of 
the best design then known to the 
art, as they had been but recently 
purchased in 1905 and 1906. The re- 
maining cars were of such construc- 
tion and dimensions that practically 
all of them could be, and later were, 
rebuilt to conform as far as possible 
to good practice in car design as then 
established. 

In the fall of 1907, one of the com- 
panies added 300 double-truck cars 
to its equipment, with full approval 
of the board. These cars had been 
designed and provided for prior to 
the passage of the 1907 ordinances. 
As these 300 pay-as-you-enter cars 
were of the latest and best type then 
known to the art, resulting from a 
most extensive study of cars in all 
cities in the country, they were care- 
fully studied by the board in connec- 
tion with its design of the additional 
passenger cars required immediately 
under the new franchises. The plat- 
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form layout of these 300 cars de- 
signed prior to the creation of the 
board and the generous dimensions 
of door openings, aisle widths and 
seat spacings, all planned to promote 
the comfort of passengers and their 
rapid and easy movement, are among 
the features. These cars were de- 
signed for double-end operation, 
which is the general standard in 
Chicago service. 


IMPORTANT DETAILS OF 1908 CARS 


As a result of observations made 
of the time of loading passengers on 
the 1907 cars, it was decided that 
the entrance passageway on the 600 
board-designed cars bought in 1908 
should be made about 40 in. instead 
of 343 in. as it was believed that 
this would permit more rapid load- 
ing of passengers and would also in- 
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sash arrangement on the 1907 cars. 
Observations indicated, however, 
that this feature was frequently not 
taken advantage of so that a design 
would give the same practical results. 
The raise type of sash have other ad- 
vantages, such as maximum width 
of aisle for a given over-all width, 
absence of pockets and comparative 
ease of operation, which caused this 
type of car to be selected. It may be 
noted that all cars since built are 
fitted with raise sash. Storm sash are 
fitted to these cars for winter serv- 
ice, as is also done with the 1907 
cars. It has been observed that 
these storm sash make it possible to 
keep the cars at least 5 deg. warmer. 

The sash frames throughout these 
cars were made of pressed steel 
treated to eliminate rust. Steel sash 
with narrow rails were used because 
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Fig. 2—Underframe construction on 1908 cars 


crease the storage capacity of the 
platform, which was an important 
gain in a prepayment type of car. 
The details of this design are shown 
in. Fig, 1. 

Among other changes _ incor- 
porated in the 1908 cars were the 
following: The cross-seats were 
spaced 32 in. centers instead of 33 
in. This was done principally to in- 
crease the knee room between the 
longitudinal seats and the adjacent 
cross -seats. Cross-seat cushions 
were made 17 in. x 34 in. in order 
to provide a little more comfortable 
seat. This, together with the fact 
that the 1908 cars were made 8 ft. 
7 in. wide over drip rails instead of 
8 ft. 11 in. involved some sacrifice in 
the aisle width but still left it 24% 
in., sufficient to accommodate the 
movement of passengers and pro- 
vide for standees. While the car 
width was reduced 3 in. the aisle 
width even with a longer seat 
cushion was reduced only 2 in. This 
result was made possible by the 
adoption of a car with raise sash in- 
stead of drop sash. It was realized 
that raise sash would not provide a 
semi-open car as is possible with the 


it was felt the following advantages 
would be secured: Long life; no 
sticking in sash runs; increased 
light in the car and wider vision for 
passengers. 

This type of sash was not success- 
ful from the standpoint of life in 
service, most of them lasting from 
twelve to fourteen years, but many 
considerably less. The other ad- 
vantages were realized. 

The floors in these cars were made 
of maple instead of hard pine so as 
to reduce the wear, especially 
between seats and around doorways. 
The maple floor has proved its merit 
in service and it has been standard 
construction since. 

In designing the underframe to 
support a car body in which raise 
sash were used, it was not thought 
practical to utilize an overtruss 
because it would interfere with the 
placing of seats between the body 
side posts. This decision was also 
influenced by the fact that due to the 
great overhang of the platforms and 
their large carrying capacity, the 
stress in a truss bar of any prac- 
tical section would be excessive. A 
plate girder design (Fig. 2) was 
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therefore decided upon and in plan- 
ning the section of this girder it was 
of course recognized that the most 
economical design would be one with 
the maximum possible depth. In a 
street railway car where wood super- 
structure is used, the maximum 
depth of girder is the distance from 
the bottom of the side sill to the 
bottom of the side window openings. 
In this case it was about 18 in. At 


‘the time of the design of these cars 


it was not thought practical to place 
the web of the girder so that it 
would form the outside wall of the 
car, because of direct exposure to 
mechanical injury and the desire to 
retain the concave-convex car side. 
The girder was therefore so placed 
that its web formed the inner wall 
of the car and the body side posts 
were placed outside. The body posts 
were covered with wooden sheathing 
and this sheathing protected with 
sheet-steel panels. 

In determining the cross-section 
of the girder side sill a loading table 
was made up which showed the 
weight and location of all apparatus, 
fittings and equipment of the car 
and the weight and distribution of 
the passengers based on maximum 
loading. From these data and the 
dimensions of the car framework 
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was calculated the bending moment 
at the critical section, viz.: the body 
bolster location, where, of course, the 
moment is maximum. The maximum 
bending moment in the platform 
knees was also obtained from these 
data. The section of the side sills 
of the underframe was built up to 
give the required section modulus 
which was based on a unit stress of 
approximately 12,000 lb. per square 
inch. 

The platform knees are made of 
8-in. Z bars of such weight and so 
reinforced with angles at the body 
end sill that they have a good margin 
of safety. After fourteen years 
service the side sills and platform 
knees of these cars are still in per- 
fect alignment. 

The end sills are made of 10-in. 
standard steel channels, and as the 
platform knees are of steel there is 
metal to metal bearing between these 
members. This construction was 
adopted to eliminate any possibility 
of looseness developing at the junc- 
ture of end sill and knee. The steel 
channel and sill is also lighter than 
the composite type. This was the 
first lot of cars in which the steel 
channel end sills was used and it was 
considered to possess such advan- 
tages as to make it standard con- 
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struction on all cars since built. 
Experience has fully confirmed the 
wisdom of this choice. 

The body bolsters were made in 
one piece of cast steel, and it is be- 
lieved that this is one of the first 
instances in which this kind of 
bolster was used in street railway 
cars. Cast steel was chosen because 
it was believed weight could be saved 
and a stronger and more reliable con- 
struction secured. Experience has 
_confirmed this belief, and as far as 
is known, out of several thousand in 
service, none have failed, although 
several have been badly bent in 
wrecks. In such cases they have 
been straightened and returned to 
use. 

In the framing around trapdoor 
openings in the floor T-iron was 
used as in the 1907 cars. This con- 
struction has proved good in service 


and has been followed in all sub- 


sequent cars. 
The platforms of these cars are of 
such length that diagonal bracing was 


considered necessary and it was 
provided with rods. This has proved 
effective in service. The under- 


frame as a whole is very substan- 
tially constructed, 
what less in weight than that for the 
1907 cars. Part of this reduction in 


although some- ' 
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weight is due to the fact that this 
car is 3 in. less in width, though 
better design was also a factor. 


ALL STEEL CARS PURCHASED 
IN 1908-1909 


The chief engineer of the work 
under the 1907 ordinances felt that 
in view of the possibilities of all steel 
cars it would be wise to secure some 
experience with such equipment. 
Under his direction, plans and speci- 
fications were prepared for the con- 
struction of fifty such cars, listed in 
the table as the 1908-1909 group. It 
was expected that the following ad- 
vantages would be realized with these 
steel cars: Long life, fireproof, and 
low maintenance cost. The general 
dimensions of these cars and the ar- 
rangement of seats and platforms is 
the same as for the 1908 cars just 
discussed. 

‘It was the intention to eliminate 
wood from their construction as far 
as practical and the only items in 
which this material is used are: 

Steps:. The step boards or treads 
were made of wood principally be- 
cause of ease of repair. 

Floor mat strips: These were 
made of hard maple to provide an 
anti-slip surface and a readily re- 
newable construction. 


Body and platform doors: Doors 
were made of wood to save weight 
and cost. 

Trolley boards: These were made 
of wood in order to provide a proper 
insulation for the trolley bases. 

In other places where wood is cus- 
tomarily used, steel was. substituted. 

The framing is characterized by 
the use of thin pressed sections 
throughout, with the exception of a 
few connections where steel castings 
are used. In the underframe, the 
platform knees, end sills, bolsters 
and crossings are all pressed mem- 
bers. The sections of these members 
except the end sills are varied in 
depth which results in light-weight 
construction. The side member is 
of the girder type with s:-in. web 
plate extending from bottom sill to 
the window arm rest and reinforced 
at this point with a flat bar. This 
was the first lot of cars ‘in which this 
type of frame was used. The girder 
is so placed that the web forms the 
inside wall of the car, the steel posts 
being riveted to the outside of the 
web. On the outside faces of the 
posts is riveted the outside steel 
panels, which are so placed with 
guard rail between top and bottom 
panels as to give the appearance of 
a concave-convex side car. This con- 


struction was possible because of the 
use of steel side posts which per- 
mitted a thin side wall. It was 
necessary however, to decrease the 
aisle width #? in. 

These steel cars weigh about 500 
Ib. less than the 1908 composite type 
cars, both being built to substan- 
tially the same dimensions. They 
have been quite satisfactory in sery- 
ice, but experience has shown that 
the composition cement floor is not 
practical. It wears rapidly, is very 
heavy, and makes an uncomfortable 
floor to stand on in wet or cold 
weather. These floors have been re- 
placed with wooden ones. The thin 
interlocking steel floor base has also 
proved impractical in that it rapidly 
rusts out, especially at points where 
wheel wash is thrown against it. 
This is also true of all thin sections 
of the underframe which are exposed 
to such action. 

The expectation that it would be 
comparatively easy to replace bent or 
damaged sections has not been al- 
together realized, owing in many 
instances to the method of fastening 
these parts to the framing. The 
steel sections such as vestibule posts 
and body corner posts are of such 
shape that they are very resistant to 
mechanical injury and therefore they 
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1 Bottom sash drop into pockets; top sash raise 


into roof. 2 Bottom sash raise. 


3 Bottom sash drop into pockets. 
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suffer little from those blows which 
would do considerable damage to 
wooden posts. The same is more or 
less true of the bedy side panels. As 
far as these items are concerned the 
upkeep cost has been reasonable. A 
considerable stock of spare pressed 
sections were purchased with the 
cars and replacements have thus 
been available. 

No additional all-steel cars have 
been purchased by the Chicago com- 
panies, chiefly: because of the high 
first cost of such cars, which in this 
instance amounted to about 20 per 
cent more than the 1908 composite 
cars. Shop equipment is also laid 
out on a basis of repair for com- 
posite cars. The tendency, however, 
in car design is toward a greater 
use of steel as will be noted from 


Ba Das RRS ae TY) 
Eke ----  7-gt------- Sige 
i - 2 a Ras. ThA tie me - -----54 gf" aS 
| | 29x 3"K 2. 


Ss AI, 65 ROAR IAN 


omitted to save weight, it being esti- 
mated that this omission would re- 
sult in a saving of approximately 450 
lb. per car. It was recognized that 
there would probably be more 
smashed side panels than if the steel 
cover plates were used, but on the 
other hand, the steel plates gave con- 
siderable trouble due to rusting out. 
These steel panel plates were later 
removed from the 1908 cars for the 
reasons just stated. 


SLIDING TYPE OF BULKHEAD 
Doors ADOPTED 


The body bulkhead doors were 
all made of the sliding type, instead 
of one sliding and one swinging door 
as in the 1908 cars. This change 
was made because of the inconveni- 
ence of the swing door, and the space 
Over bumpers —-------- - 
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the discussion on the later lots of 
equipment added to the Chicago 
propertiés. 


850 SMALLER CARS PURCHASED 
IN 1909 


The companies with the addition 
of the 950 large double-truck PAYE 
cars just described, and the remodel- 
ing of 100 such cars acquired just 
prior to Feb. 1, 1907, now owned 
1,050 large cars capable of satisfac- 
torily handling the heaviest service. 

It was therefore felt that sufficient 
equipment of this class was available 
for some time to come and that the 
immediate requirements could be 
met with cars of somewhat smaller 
capacity. The next lot of equipment, 
350 cars, added in 1909, were there- 
fore built somewhat smaller. 

The concave-convex car sides with 
top and bottom panels divided by a 
guard rail was followed again in these 
cars as in former designs because of 
the belief that the appearance of such 
design is superior to any other. The 
wooden panels in this case were, how- 
ever, not covered with steel plates 
as formerly. These plates were 
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Fig. 3—Underframe construction on 1909 cars 


taken by it in swinging into the car 
body. The swing door is not easy 
to keep in adjustment to prevent it 
blowing or standing open and its cost 
of upkeep is greater than the sliding 
door. A 10-in. saving in car body 
length was possible through this 
change. 

By spacing the cross-seats some- 
what closer, an additional saving in 
car body length was secured, so that 
in these cars, this dimension is 31 
ft. 6 in. as compared to 32 ft. 5 in. 
in the cars preceding this equipment. 
The over-all width of the car is 8 ft. 
6 in. instead of 8 ft. 9 in. and 8 ft. 
11 in. in the earlier models. This 
change in over-all car width was 
made to provide somewhat more 
space between passing cars and to 
reduce car dimensions and therefore 
weights to the lowest practicable fig- 
ures consistent with good design and 
the requirements of the service. 

The monitor type of roof was used 
on this as on all previous cars, prin- 
cipally because it was then thought 
that sufficient ventilation was diffi- 
cult to obtain in any other type of 
roof construction. By virtue of the 


thin car side walls made possibile 
with a raise sash design, cross-seats 
with 17-in. x 34-in. cushions and an 
aisle of 24-in. width between seat 
end plates were secured with an over- 
all width of 8 ft. 6 in. The under- 
frame for these cars was designed 
with a view of obtaining the lightest 
structure possible consistent with the 
loads to be carried and is shown in 
Fig. 3. Experience with former cars 
having shown the desirability of lat- 
eral stiffness in the car underframe, 
this design was liberally provided 
with diagonal rod bracing which is 
effective andlight in weight. 

It was also decided to use a spe- 
cial type of steel body post with cor- 
rugated sides which had been suc- 
cessfully used in other classes of 
cars. The corrugated sides of this 
post, form the sash and curtain run- 
ways. These steel posts also make 
possible a thin side wall because 
their depth can be made less for the 
same strength than wooden posts. 
These steel posts were specially 
treated to minimize rusting. 

While these posts have given satis- 
factory service they have not been 
used in succeeding lots of equipment 
chiefly because of their special de- 
sign, which means added cost and 
requires special sash fittings. The 
anti-rust treatment has not been al- 
together successful. 

Steel sash were used in these as 
in the 650 cars immediately preced- 
ing. As in the earlier cars, these 
sash have suffered from corrosion 
due to rust and have been largely 
replaced with brass sash, and more 
recently, because of excessive cost 
of metals, replaced with wood sash. 


TREND TOWARD REDUCED DIMENSIONS 
CONTINUES 


The last lot of cars, fifty in num- 
ber, added by one of the companies 
in the three-year period of imme- 
diate rehabilitation and listed in the 
table as the 1909-1910 group, were 
also of somewhat less dimensions 
than the first 950 large cars. These 
are very similar in general dimen- 
sions and equipment to the lot of 
350 cars just described and listed as 
the 1909 group. They have proved 
very satisfactory in service. 

This brings the discussion of Chi- 
cago’s car design experience and de- 
velopment down through the cars 
purchased during the three-year re- 
habilitation period. The development 
since that time, carried up through 
the 1922 additions to rolling stock, 
will be published in next week’s issue 
of the Electric Railway Journal. 
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Experience with Chicago Track 


By CHARLES S. HOLCOMB 


Assistant Engineer Track and Roadway 


Board of Supervising Engineers, Chicago Traction 


The Types of Construction Used Since 1907 Have Given Very 
Good Results—The Few Changes in Details Found Desirable 
to Meet Heavy Duty Are Related—Weighted Life of Track and 
Special Work and Relation Between Traffic and Rail Wear Given 


HE greater part of the 
street railway traffic in Chi- 
cago has been carried on four 
types of track used in rehabilitating 
the surface lines since 1907. For 
convenience these types will be 
briefly described in the following 
order: Type 2-A, Type 2, Type 1 
and Type 3. 

Type 2-A track was constructed 
with 9-in. 129-lb. grooved girder rail 
laid on 6-in. x 8-in. x 7-ft. wood ties 
surfaced four sides. These ties were 
imbedded in concrete which extended 
from 6 in. below to about 3 in. above 
the tie. The tie spacing was 3 ft. 
on centers and the fastenings con- 
sisted of four screw spikes per tie 
used in connection with 74-in. x 
93-in. shoulder tie plates. 

Type 2 track was of the same gen- 
eral design as type 2-A, the varia- 
tions from type 2-A being due to the 
fact that type 2 was built almost 
entirely on streets where the original 
track had been. built for cable car 
operation and in consequence the 
new track had to meet certain spe- 
cial conditions. This old cable track 
had a continuous concrete slot down 
the center of each track and the 
rails were supported on heavy iron 
yokes, well imbedded in concrete and 
spaced about 4 ft. on centers. 

In most cases this old concrete 
was in excellent condition and could 
have been entirely removed only at 
great expense. This expense would 
not have been justified as the old 
conerete made an unusually solid 
sub-foundation for the new track. 
As a consequence where new track 
was laid above cable track only such 
portions of the old cable concrete 
were cut away as was necessary in 
order to have not less than 6 in. of 
new concrete below the ties and not 
less than 12 in. under the rails. 

It was the general practice on this 
type of track to place the ties for 
the new track between the cable 


yokes of the old track. Type 2 track 
might therefore be described as type 
2-A track with the tie spacing about 
4 ft. instead of 3 ft. and with pyra- 
mids of material from the old track 
projecting up between the ties. 
Nearly all of the type 2 track built 
was built during the years 1907 and 
1908. 

Type 1 track was of the same gen- 


9-in. 129-lb. grooved girder rail laid 
on 6-in. x 8-in. x 7-ft. wood ties sur- 
faced four sides. These ties rested 
on 8 in. of crushed stone or crushed 
slag ballast and were covered with 
concrete from the bottom of the tie 
to about 3 in. above the tie. The tie 
spacing was at 2-ft. centers and the 
fastenings consisted of four screw 
spikes per tie used in connection 


Double-end grinding machine has greatly facilitated removal of corrugations 
and lowered the cost 


eral design as type 2 except that steel 
ties, attached to the rail by clips 
and wedges, were used instead of 
wood ties. Nearly all of the type 1 
track was built during the year 1907. 

Type 3 track was constructed with 


TABLE I—MILEAGE OF TRACK BUILT IN 
CHICAGO BY TYPES UP TO JAN. 31, 1922 


Year Type 1 Type2 Type2-A Type 3 
ALY A i 6.884 11.352 3.484 24.723 
|. rte, See 57.058 10.509 28.955 
WOOD re Meme peor iat Sis: < o's 86.849 31.887 
OI aS Aner ne ee 37.952 21.490 
oleae & Ae eo 64.116 38.997 
MONDO REE Ee os nae 30.610 8.494 
Hee es eeche nS: nit ale ere 42.356 19.933 
WOMB eet ote cies’... fists o0.6 « 31.226 20.136 
barat copied Ae 37.691 3.208 
dk Sr Coe Sern pee 34.303 2.903 
OW ic GAGA ra. b OOS ene 17.256 1.563 
LedUGleye J tis Noe ae <a 3.650 3.549 
ee mente ie Ue ae 1.49] 0.854 
1221s see Ry on ee 0.294 0.234 
MI Lai ayipic)  salelaisiercs 0.341 

Toetslas..... 6.884 68.410 402.547 207.266 


with 73-in. x 94-in. shoulder tie 
plates. 

As stated before, types 1 and 2 
were used almost exclusively where 
new tracks were laid over old cable 
track construction. Both types 2-A 
and 3 have been laid on almost every 
variety of subsoil in the city and 
under all kinds of traffic density. In 
a general way, however, type 2-A 
track has been used where the sub- 
soil conditions were poor and where 
traffic conditions were such that the 
track concrete could be allowed four- 
teen days to set before the track was 
opened to service, while type 3 track 
has been used where the subsoil con- . 
ditions were good and traffic condi- 
tions were such that the track con- 
crete could not be allowed fourteen 
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days to set. An accompanying table 
shows the amount of each class cf 
track built up to Jan. 31, 1922. 

Type 1 track was discontinued 
after 1907 and type 2 after 1908, but 
this was due largely to the fact that 
the greater part of the old cabie 
track had been reconstructed by the 
end of 1908 and that type 2-A was 
better suited to other conditions 
where a solid conerete foundation 
was desired. Types 1 and 2 were 
built chiefly on streets that contained 
old cable track and as these were the 
main lines of travel to and from the 
business district these two types 
have been under very heavy traffic 
ever since they were taid without 
giving any special trouble attribu- 
table to the type of construction. As 
stated before, the tie spacing on this 
track was governed largely by the 


Fig. 1—Rail section used as standard 
in Chicago 


spacing of the old cable yokes, which 
was about 4 ft. on centers. While 
no special trouble has resulted from 
this wide tie spacing it throws a 
considerable strain on the rail fast- 
enings and ties, especially under the 
heavy and continuous traffic that 
these types have carried. and this is 
another reason for the change to 
type 2-A track where the tie spacing 
is at 3 ft. centers. 

Types 2-A and 3 have been used 
with equal success in most places, the 
type of track being governed largely 
by whether or not it was possible 
to hold traffic off the track for the 
two weeks required for type 2-A. 
In the downtown business or Loop 
district, where most cf the streets 
could not be closed for two weeks, the 
tracks are very largely of type 3 con- 
struction, which has been satisfac- 
tory under these trying conditions. 


‘eighty-two cars per hour 


TABLE II—AVERAGE WEIGHTED LIFE OF 
TYPES 1, 2, 2A AND 3 TRACK 


*Average 

Weighted 
Type of Track Life Remarks 

Years : 
lh /circtanstestarct ite a 14.5 
De Asatte een oa 1357 
ZEA ae 9.5 
2 and 2-A.. 10.0 All solid concrete track 
having wood ties. 

1, 2, and 2-A 10 1 All solid concrete track. 
Dine See esa 10.9 All ballasted track. 
1, 2, 2-A and 3 10.4 All heavy construction 


track. 


*The average weighted life was obtained by 
multiplying the number of feet of track of each kind 
built in each year by its age as of Jan. 31, 1922, and 
dividing this total by the amount of track of each 
type as of Jan. 31, 1922. 


Considering the whole track struc- 
ture as a unit, none of the four types 
of track under consideration can be 
said to have worn out or be likely to 
wear out for some time to come. 
Certain portions of the track struc- 
ture have had to be replaced, but 
these replacements have in most 
cases, been due, not to the type cf 
track but to the failure of the parts 
themselves. These items will be con- 
sidered in detail later. The life of 
Chicago track on a weighted basis is 
given in Table II. 

The variation in car traffic over 
the standard types of track is very 
great, running from a maximum of 
lie - 
twenty-hour day down to about eight 
cars per hour. The vehicular traf- 
fic also varies as greatly, being all 
the way from practically nothing to 
an almost continuous line of heavily- 
laden trucks and wagons. This vari- 
ation in traffic conditions will ke 
taken up again in connection with a 
discussion of rail wear. 


_ SUBSOIL CONDITIONS IN CHICAGO 


Three general types of subsoil 
are encountered in Chicago—sand, 
clay and filled land. Along the en- 
tire lake front and for some dis- 
tance back into the city the soil is 
almost entirely lake sand. When 
properly confined this gives a firm 
foundation and excellent drainage. 
In the more westerly sections back 
from the lake shore the soil is al- 
most entirely clay. This clay is thor- 
oughly rolled before placing the 
track and has given good satisfaction 
as a foundation although it has been 
necessary to install drain tile at some 
locations. Both solid concrete and 
ballasted types of foundation. have 
been used with success on this sub- 
grade, but the solid concrete type 
has heen used to the greater extent. 
In the southeast portion of the city, 
known as South Chicago, the streets 
are above the level of the natural 
ground in many places and tracks 
laid on these streets have a subgrade 


crushed slag ballast. 


composed of the miscellaneous mate- 
rial used in filling. However, the 
traffic in this section of the city is 
comparatively light, hence almost no 
track of the heavier type of construc- 
tion has been laid on such subgrade. 
There are a few locations where 
tracks cross ridges of limestone rock 
but the amount of such track is so 
small that no change in the type of 
construction has been made on ac- 
count of such subgrade. 

As noted before, the types of foun- 
dation used are two in number, solid 
concrete and crushed stone, or 
Both of these 
types of foundation have given excel- 
lent results except in a few cases. 
In almost all of these cases the foun- 
ation failures were due to condi- 
tions over which the street railway 


Pig. 2—Guard rai used in Chicago which 
fishes with standard section 


companies had no control. In some 
cases the new tracks were built over 
sewer ditches which had been filled 
for some time and were supposed to 
have thoroughly settled but which 
later settled still further, causing a 
settlement in the track. In other 
cases, especially in the Loop dis- 
trict, deep building foundations ex- 
cavated to the curb line caused the 
entire street to settie, including the 
railway tracks. In only one instance 
has it been necessary to change the 
type of foundation on any consider- 
able length of track because of foun- 
dation failure. This was on 14 
miles of track laid as tvpe 3 in 1907, 
which settled so badly, due to voor 
subgrade, that it was necessary to 
place a 2-A foundation under it in 
1914. 

Several kinds of ties have been 
used at various times, but by far the 


life. 
track of these types where there has 
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greater number are 90 ver cent heart 
untreated, long leaf yellow pine, 6 in. 
x 8 in. x 7 ft., dressed on four sides. 
In the earlier years a small per cent 
of treated ties were used, the greater 
number being treated with creosote 
and zine chloride. No special diffi- 
culty has been encountered with any 
of these ties except those treated 
with zine creosote. Where such ties 
were laid, the rail soon showed signs 
of loose fastenings and upon investi- 
gation it was found that the screw 
spikes used were so badly eaten away 
that they had lost vractically all of 
their holding power. The use of 
zine chloride treated ties was there- 
fore discontinued. 

The long leaf yellow pine ties, 
when incased or partially incased in 


-concrete as in the types under con- 


sideration, give a very satisfactory 
In fact, there is hardly any 


been any appreciable tie renewal. 

A large number of ties have bean 
uncovered at the end in connection 
with the renewal of rail fastenings, 
and almost without exception they 
have been in such condition that new 
fastenings could be placed on the 
old ties. Most of these ties have had 
ten or more years in the track and 
in many cases appear to be in much 
the same condition as when placed. 
In most cases where holes are bored 
for new screw spikes in these old 
ties, the borings brought up are of 
a gray color for the first half inch 
or so, but for the remainder of the 
depth are of the same bright yellow 
color as those coming from a new 
tie. It is interesting to note that 
in a large number of cases these 
borings were damp, showing that the 
ends of the ties at least have ab- 
sorbed some water even though com- 
pletely incased in concrete. In prac- 
tically no case has the tie appeared 
to have become loosened from the 
surrounding concrete. 

Oak ties, both with and without 
tie plates, were used in some of the 
earlier track. These ties have proved 
satisfactory but appear to have given 
no better results than the standard 
yellow pine tie. 

Steel ties have likewise proved to 
be satisfactory, but their use has 
been confined largely to type 1 track 
and to locations where the shallower 
tie was needed to get adequate head- 
room. Several stretches of track 
have been laid under normal condi- 
tions with steel ties, but to date this 
track does not seem to have given 
any better results than similar track 
laid with wood ties. 
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Tie plates have been used on 
nearly all ties laid in types 1, 2, 
2-A and 3, except for a few miles of 
track laid on oak ties in the earlier 
years of rehabilitation. The tie 
plates used until about 1913 were 
shoulder tie plates 74 in. x 94 in. x 
+ in., but after that date a new shoul- 
cer tie plate 74 in. x 10% in. x 4 in. 
was introduced in connection with a 
new clip fastening. The latter is 
now the standard plate. It is de- 
scribed more fully in the next para- 
graph. Tie plates uncovered in con- 
nection with the renewal of rail fast- 
enings generally show wear on the 
upper face of the tie plate, but as a 
general thing the plate has not cut 
down into the tie. The use of tie 
plates on heavy traffic streets is con- 
sidered necessary in Chicago and no 


Present standard Chicago 
rail fastening 


important track is now laid without 
them. 

The rail fastenings used in Chi- 
cago tracks are the only part of the 
track structure as originally designed 
in which any material change 
has been made or which has failed 
to date to have a life equal to that 
of the other portions of the track. 
The original rail fastenings con- 
sisted of the 94-in. shoulder tie plate 
fastened to the tie with two lag 
screws, the outside of the rail base 
resting against the shculder. The 
rail was held down by means of two 
screw spikes 63 in. long with diam- 
eter varying from # in. to 4 in. and 
having a head about 21% in. in diam- 
eter which had a direct bearing on 
the rail base. 

Careful tests of the holding power 
of these spikes were made and from 
all indications the fastening was of 
sufficient strength »roperly to per- 
form its function. However, after a 
number of years of service in track 
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carrying heavy cars at frequent in- 
tervals, they began to show signs of 
failure and a heavier fastening, 
shown in an accompanying drawing, 
was adopted in their stead. The fail- 
ure of the old tyre fastenings to 
come up to expectations was not due 
to lack of holding power so much as 


to the fact that the head became bent 


backward, thus allowing the base of 
the rail a considerable amount of 
play, which in the course of time 
wore away both the screw spike and 
the plate. 

In the case of old-style screw 
spikes which have been in the track 
for a number of years, a noticeable 
amount of corrosion has taken place. 
In some cases this has gone so far 
that the spike is very materially re- 
duced in diameter and shortened in 
length, so that the holding power of 
the spike is reduced to practically 
nothing. It is interesting to note 
that the corrosion of a screw spike 
in an untreated tie after about ten 
years’ service resembles very closely 
the corrosion that took place in two 
and one-half years in a similar screw 
spike used in a tie treated with zinc 
chloride. 

The new fastening that has been 
adopted has so far overcome the de- 
fects of the old one and up to the 
present time has developed no fail- 
ings of its own. This fastening con- 
sists of a 74-in. x 104-in. x 4-in. 
shoulder tie plate fastened to the tie 
with two lag screws, the outside of 
the rail base resting against the 
‘shoulder with the rail held down by 
three sets of clips and screw spikes. 
The screw spikes used are 7+ in. 
long and vary in diameter from § in. 
to % in. The head of the spike 
is lve in. in diameter, with a spheri- 
cal surface on the underside that fits 
into a cup in the ton of the rail clip, 
thus forming a ball and socket con- 
nection with the clip, and insuring a 
firm bearing between the spike and 
the clip even if the spike is not 
driven exactly on the perpendicular. 
The clip is 24 in. x 2? in. and varies 
somewhat in thickness, the thicker 
or outer end resting on the plate and 
the other end on the base of the rail. 
One of these clips is placed on the 
outside of the plate and the other 
two on the inside to help counteract 
the tendency of the 9-in. rail to tip 
outward under heavy traffic. This 
fastening is shown herewith and is 
proving very satisfactory, some of 
them having been in place for about 
nine years without showing indica- 
tions of weakening. 

Due to the ~ve7'*mess that develoved 
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with the old fastenings it has been 
necessary within the last two or 
three years to renew the fastenings 
on the older and heavier traffic 
streets. This is done by removing 
the paving, chipping out the concrete 
along the rail, removing the old fast- 
enings and placing the new ones on 
the old ties, reconcreting and replac- 
ing the paving. 

It has been the vractice on all of 
the heavier types of track to weld 
the rail soon after it is laid, prefer- 
ably before traffic is allowed on the 
track. When the rails were first laid 
they were fastened together by a 
pair of short two-bolt joint plates to 
hold them in place during construc- 
tion. As soon as the concrete had 
properly set (seven days for all solid 
concrete types) the joints were elec- 
trically welded. 

The welded joint used up to and 
including 1920 was that known as 
the Lorain weld which was placed 
with the apparatus furnished by the 
Lorain Steel Company. About 125,- 
000 original joints were applied to 
the types under consideration up to 
and including the year 1920. The 
use of the Lorain weld was discon- 
tinued after 1920 due to the fact 
that practically no extensions were 
being built and hence the amount of 
work in prospect was so small that 
the rental of the large amount of 
apparatus necessary to install the 
Lorain joint made its continued use 
uneconomical. Since 1920, seam 
welded joints have been installed by 
the companies’ own men with the arc 
welding machine supplied by the Rail 
Welding & Bonding Company. These 
joints have been installed too short 
a time to tell how they will work 
out, but so far they seem to be giv- 
ing satisfactory service. 

The tie rods used on all types of 
track are 2 in. x zw in. x 5 ft. 4. in. 
They are forged or rolled from a 
single piece of steel or iron and have 
l-in. round threaded terminals with 
two nuts on each end. Tie rod holes 
are punched at intervals of 6 ft. 
along the rail, except that a tie 
rod hole is always punched 2 ft. 
from the ends of each rail. The tie 
rods in use at the present time are 
practically identical with those orig- 
inally used, the service rendered by 
these having been so satisfactory that 
no change has been found necessary 
or desirable. 

The rail section used on the street 
railways of Chicago is a special 9-in. 
section known as the Chicago section. 
It is shown on page 446. This section 
is specified in the ordinance as the 


section of rail that the companies 
must use on all heavy traffic streets. 
It has proved to be very satisfactory 
and the great majority of the rail 
originally laid is still in place. It 
has only been necessary to make a 
complete rail renewal on one continu- 
ous stretch of double track about 2 
mile long on Wabash Avenue, one of 
the heaviest traffic streets leading 
out of the downtown district. This 
rail had given about fourteen years 
of service when removed. In addr- 
tion to this rail renewal, a number 
of stretches of track at heavy stop- 
ping points have been rerailed, and 
a considerable amount of the old rail 
has been cut out in short pieces in 
connection with the rewelding of 
badly broken joints. 


VEHICULAR TRAFFIC IMPORTANT 
IN RAIL WEAR 


Such investigations as have been 
made in Chicago on the relation of 
wheel passes and tonnage to rail 
wear seem to indicate that there is 
no fixed relation existing under Chi- 
cago conditions. After the new types 
of track had been in service for about 
five years an extended survey of rail 
wear conditions was made, and the 
data compiled in connection with the 
number of cars that had passed over 
the rail, the comparisons being made 
on the basis of the number of car 
passes for «cz in. of rail wear. 

The result of this investigation 
showed such a wide variation in the 
rail wear on the streets considered 
that a further study was made of 
the local conditions, with results that 
seemed to show conclusively that ve- 
hicular traffic was a very important 
factor in rail wear. This vehicular 
traffic varies so greatly with the 
seasons, building conditions, etc., 
that it is very difficult to get accu- 
rate data on its kind and amount ex- 
cept by detailed observations over a 
long period of time. Owing to this 
difficulty the study was not carried 
far enough to make possible an esti- 
mate of the amount of rail wear due 
to each kind of traffic. 

The great variation in car pas- 
sages per ex in. of rail wear may be 
seen by comparing the results found 
on streets “A” and “B.” The track 
on both of these streets was of the 
solid concrete type laid in the same 
year and examined after about five 
years:of wear. On street A the aver- 
age number of car passes per hour 
for a twenty-hour day was eighty- 
two, or considerably more than one 
per minute during the hours of oper- 
ation, while on street B the corre- 


sponding figure was ten car passes 
per hour or a car about every six 
minutes. An examination of the rail 
wear on these two streets showed 
that. on street A (heavy traffic) it 
required 286,800 car passes to wear 
the rail « in., while on street B 
(light traffic) the corresponding fig- 
ure was only 66,400 car passes per ¢z 
in. of the rail wear. In this connec- 
tion it should be noted that while 
the empty cars on the two _ streets 
did not differ greatly in weight, the 
average load carried on street A was 
undoubtedly much greater than that 
carried on-street B. 

Further examination of these 
streets, however, revealed the fact 
that on street A the headway be- 
tween cars was so short that heavy 
vehicular traffic practically never 
pulled on or off the tracks, while on 
street B the vehicular traffic on the 
tracks was very heavy, due to the . 
presence of several large freight 
yards in the vicinity and to the 
fact that the section was building up 
very rapidly and the paving in the 
tracks presented the best hauling 
surface of any street in the neigh- 
borhood. Almost all of this traffic 
was carried on steel-tired wheels and 
the result was that the rails were 
strewn with sand and stone from 
the material wagons, which was 
ground up by the following car and 
vehicular traffic. 

These streets are extreme cases, 
but they bring out most forcibly the 
fact that car traffic and loading are 
by no means the only important fac- 
tors in wear of rail laid in paved 
city streets. An examination of Fig. 
3 offers further proof of the impor- 
tant réle that vehicular traffic plays 
in street railway rail wear. The 
wear shown on this section is en- 
tirely due to vehicular traffic, as the 
rail in question was laid in a paved 
street as an emergency track and 
was used only at very infrequent in- 
tervals by an occasional car. On the 
other hand it did carry a large 
amount of heavy freight traffic 
moved on steel-tired wheels. 

While the foregoing data are of 
value as giving the experience of 
Chicago with its track, they give 
little of value for figuring future 
rail wear because of the fact that 
much of the hauling over these 
tracks was done with steel-tired 
wheels, while in the future much of 
it will be done on rubber tires which 
should have a decided tendency to 
increase the life of rail in paved city 
streets. 

The large number of. car passes 


' tions of Chicago rail. 
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required to produce «x in. of wear 
on street A brings up one fac- 
tor that was not considered in con- 
nection with the above studies, and 
that is the effect that the constant 
cold rolling to which the head of the 
rail is subjected has upon the struc- 
ture of the steel itself. The data 
from streets A and B would tend to 
confirm the contention that the steei 
in the head of a rail subjected to 
traffic such as that on street A be- 
comes much harder and more durable 
than the steel in the head of a rail 
subjected to traffic like that on 
street B. 

The way in which the greater por- 
tion of the rail in Chicago has worn 
is shown in Figs. 4 to 8. Fig. 4 
shows what is perhaps as typical a 
section as any of the general condi- 
Examined in 
the street this rail appears much as 


' 
4 
Rail from SB. outsie rail on Franhin St 
about 25 North of the North curb line of Monroe St 
———— = Oey, section placed it7 !G09 
=Jem 


Lid 
Outside rail in Milwaukee Ave. NB.trach 
gueesite house No. 043 


let taker Dec. 7, 19/7 -----+ = Original section placed in G08 
Nole- Al wean tue te vehicular trafic I= =Templet taker March 2G, Ifo 


instead of being nearly parallel to 
its original position, as in Figs. 4 
and 5, is now sloped to the gage line 
to a considerable extent, and there is 
no very decided point of division be- 
tween the top of the head and the 
side of the throat. The wheel flange 
is now running on the lip of the rail 
to such an extent that the bottom of 
the groove is considerably increased 
in width. 

Fig. 7 shows a further increase in 
wear. The back of the head is worn 
so thin that it is beginning to bend 
down slightly, while the flanges have 
cut the throat down to below its orig- 
inal depth, and in consequence the 
lip is weakened to such an extent 
that it shows considerable down- 


ward bend under vehicular traffic. 
Fig. 8 shows the same type of wear 

as Fig. 7 but to a considerably in- 

The gage line is 


creased extent. 


In connection with Fig. 9 especial 
attention is called to the extra metal 
under the back of the head on the 
Chicago section. This metal does 
not appear in most high girder rail 
sections, but its great value during 
the later life of the rail is well 
brought out in this case. The com- 
bination of this metal with the rest 
of the metal in the head gives a 
section quite similar to a high tie 
rail such as has long been used to 
carry heavy cars in open track. The 
cutting away of the lip of the rail 
made it of no value in paved streets, 
but as far as safely carrying the cars 
was concerned it could still fulfill its 
purpose. If this metal had not been 
under the head of the rail the head 
would undoubtedly have bent down 
much sooner and more abruptly, and 
this would have left so small an 
amount of really useful metal in the 


~ 6 
Rail from tangent on Milwaukee Ave. 
NB. track urider Austin Ave.subway 
-------- = Original secrtior7 
= Section removed Mar. 19,/H5 


ral! North of 7 tt 
= =Original section placed in 1908 
=section removed May /%, JW 


t-~J 
Fail ort Wabash Ave. S.B. trach, outside rat/ 
opposite house number 740 
——— =Onginal section placed it 1908. 
=Sectior removed Aug: £0,JH§ 


Rail on Wabash Ave. N.B. track outside rai! 
onposite house nurnber 1564 
------- =Section laid in 1908. 

=Section removed SEO. Z, G8 
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Nature of rail wear as experienced in Chicago surface track 


when laid except that the length of 
the bevel at the back of the head is 
not quite as great. The illustration 
shows, however, that the gage line 
has been worn back to some extent, 
that there is a slight wear on the 
lip of the rail opposite the gage line 
due to the bearing of wheel flanges, 
and that the top of the lip is worn 
down. This latter wear is due to 
vehicular traffic and not to wear from 
ears, and is evident to some extent 
on almost all Chicago rail. 

Fig. 5 shows additional wear but 


with the general contour much the 


same except for a slight flow of metal 
at the back, which is occasionally 
seen when the head is nearly worn 
down to the edge of the bevel. 

Fig. 6 shows a more advanced state 
of wear. The top of the worn rail 


now worn down well toward the orig- 
inal bottom of the throat, the back of 
the rail head is considerably bent 
down, while the lip is so weakened 
by flange wear as to be decidedly 
bent. 

Fig. 9 shows the Chicago section 
entirely worn out. This rail was 
taken from a stopping point in a 
very heavy traffic strect, and until 
shortly before its removal appeared 
about as other well worn rail when 
viewed from the top. Shortly before 
its removal a crack appeared in the 
bottom of the throatway between the 
head and the lip. The rail was re- 
moved and found to be in the condi- 
tion shown here. At the time of its 
removal this rail was still’ carrying 
its heavy traffic in a satisfactory 
manner. 


rail head that the rail would prob- 
ably have become unsafe for opera- 
tion and would have been removed 
for this cause long before it was 
necessary to remove it on account of 
the broken lip. This rail gave about 
ten years of service at a stopping 
point on one of the heaviest lines in 
the city. 

In the year 1921 the shape of 
the standard Chicago section was 
changed slightly, the principal dif- 
ference being that the head of the 
rail is made the are of a circle in- 
stead of a straight line as in the old 
section. This has increased the 
weight about 1 lb. per yard. None 
of this rail has been in the track long 
enough to show how it will work out 
under traffic. 

By far the greater part of the 
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track laid in Chicago since 1907 has 
been paved with dressed granite 
block. The following kinds of pave- 
ment have, however, been laid to 
some extent: creosote block, creosote 
block with a granite stretcher along 
the rail, and vitrified paving brick. 

Whenever possible the companies 
pave their right-of-way with re- 
dressed granite block unless the ve- 
hicular traffic is so light that a much 
cheaper pavement can be used. The 
type of granite block used has re- 
mained unchanged from i907 to date, 
but the method of laying the block 
has been changed from time to time. 
The granite blocks used are 5% in. 
in depth. In the earlier years of the 
work these granite blocks were laid 
on a cushion of bank sand and sealed 
with a pitch filler, but this did not 
prove to be satisfactory as the slight 
motion permitted in the rail, by the 
loosening of the fastenings used in 
this early track, produced a pumping 
action which pumped out the sand 
during wet weather and allowed the 
stone along the rail to settle. The 
first step taken to overcome this diffi- 
culty was to change the bedding 
cushion along the rail from bank 
sand to dry mortar and grouting the 
strip along each side of each rail, 
paving pitch being used on the por- 
tion of the track not grouted. This 
practice was followed for a time, but 
eventually the standard method came 
to be the use of a dry mortar bed 
under all of the block and all of the 
block grouted. This method is still 
followed, but asphaltic cement some- 
times used replaces the cement grout. 

As the companies had an immense 
number of old granite blocks as sal- 
vage from their old tracks, i€ has 
always been their practice to keep 
a force of granite block cutters at 
work redressing the larger and bet- 
ter blocks for further service. These 
redressed granite blocks are used on 
streets having lighter vehicular traf- 
fic and they have given service equal 
to that of new blocks in similar loca- 
tions. These blocks are laid exactly 
as new blocks except that because of 
their shorter depth the concrete 
under them is brought up slightly 
higher. About six more blocks are 
required per square yard with re- 
dressed block than with new block. 

This granite block pavement has 
given excellent service in every way 
except for the settlement along the 
rail previously referred to. This one 
trouble has been almost entirely 
overcome by the use of the mortar 
bed and cement grout or asphaltic 
cement binder. 
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The companies lay creosote block 
only on streets where it is required 
by some special ruling, as they con- 
sider dressed granite by far the best 
pavement. A considerable amount 
of creosote block pavement has been 
laid, however, using a block 32 in. 
wide by 4 in. deep by from 5 in. to 
10 in. long. The method of laying 
these blocks has been exactly along 
the line followed in laying dressed 
granite block, including most of the 
changes in the method. 

Creosote block pavement has not 
proved very satisfactory in the 
tracks, as the blocks are not strong 
enough to carry the heavy loads that 
they have had to carry when laid 
next to the rail. The present prac- 
tice, in nearly all cases where creo- 
sote block is required, is to lay a 
stretcher course of granite block 
along each side of each rail and pave 
the balance of the right-of-way with 
creosote block. 

Brick pavement has been used very 
little in recent years and never any- 
where except on streets in the out- 
lying districts where the vehicular 
traffic is comparatively light. Prac- 
tically none of this pavement was 
laid in connection with any of the 
types of track described and none 
of it has been subjected. to very 
severe traffic conditions. 


SURFACE AND SUBSURFACE DRAINAGE 
PRACTICES 


Almost all of the types of track 

and paving considered in this article 
are in streets that are paved from 
curb to curb and vronerly drained 
into the city sewers, so that there is 
little trouble with the water laying 
on the tracks. . Where the tracks are 
laid in streets which have not yet 
been permanently paved, no special 
arrangements are made for surface 
drainage except that in cleaning up 
the streets after construction the 
roadway adjoining the pavement is 
leveled down to or a little below the 
level of the track. 
- The track is all laid with the inside 
rails of double track at grade and 
the outside rails 4 in. lower, the 
pavement being Jaid accordingly. 
The pavement between tracks is 
crowned slightly so that the tracks 
naturally drain off on each side to 
the adjacent pavement. 

Comparatively little subsurface 
drainage has been intsalled in Chi- 
cago. Where the subsoil is sand it 
is not needed, and where the subsoil 
is clay it has not generally been con- 
sidered necessary as most of the 
heavy track is laid in streets that 
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are paved from curb to curb and con- 
sequently have good surface drain- 
age. Nearly all street railway tracks 
are in streets having sewers under 
them and these have a tendency to 
lower the water level below the sub- 
grade of the tracks. 


SPECIAL TRACKWORK 


As brought out in the discussion 
of tangent track rail, the companies 
are required by ordinance to use a 
standard rail of specified section. 
This rail is used on all unguarded 
portions of 9-in. special trackwork. A 
girder guard rail has been designed 
for use on all guarded track which 
follows, as nearly as possible, the sec- 
tion of the standard tangent track 
rail and fishes with it. This Chicago 
girder guard section weighs 145 lb. 
per yard and is shown in Fig. 2. 
All curves are double guarded when 
the center radius is less than 500 ft., 
and single guarded when the center 
radius is from 500 ft. to 1,250 ft. 

The special trackwork used on 
heavy traffic streets is 9 in. in depth 
and of four types of construction 
known as types A, B, C and D.. 
These types are described in the 
specifications as follows: 

Type A consists of 9-in. or 7-in. 
steel castings, into which manganese 
steel plates or the equivalent are in- 
serted at points of greatest wear. 
The terminals are made to fish with 
the abutting rails by grinding to 
template. 

Type B consists of 9-in. or 7-in. 
manganese steel castings, or the 
equivalent. The terminals are made 
to fish with the abutting rails by 
grinding to template. 

Type C consists of 9-in. or 7-in. 
rolled-steel rails cast steel-bound or 
cast iron-bound construction, into 
which manganese steel plates or the 
equivalent are inserted at points of 
greatest wear. 

Type D consists of 9-in. or 7-in. 
built-up special trackwork composed 
of rolled-steel rail sections. 

All special work considered here 
is composed of 9-in. switches, mates, 
and frogs of one of these four types, 
connected by one of the standard 
9-in. rails, or else it consists of 9-in. 
curved rail only. In the following 
discussion and tables, where all the 
switches, mates and frogs are of one 
type, the special trackwork is re- 
ferred to as A. B, C. ete. Where 
part of the pieces are of one type 
and part of another the special track- 
work is referred to as B & B, B&C, 
etc., the letters indicating the types 
of the special pieces in the layouts. 


outs of the different types. 
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Table III is based on an analysis 
of 443, 9-in. layouts (crossovers not 
included) which were placed in all 
parts of the city by all companies 
during the years 1907, 1908, 1909 
and 1910. These are all of the 9-in. 
layouts that were installed in those 
years, except about twenty-five that 
were not included due to certain spe- 
cial conditions that prevented their 
being properly tabulated with the 


other layouts. 


In Table III the first column shows 
the number of layouts of each kind 
as described above. The record col- 
umn shows the percentage that the 


-number of layouts of each type bears 


to the total laid in those years. The 
third column shows the total number 
of feet of track contained in the lay- 
The 
fourth column shows the percentage 


that the feet of track in the various 
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the life of all the layouts of each type 
and dividing by the number of lay- 
outs. The age of each layout was 
taken as the time from its installa- 
tion to the time when the layout was 
sufficiently worn so that it was neces- 
sary to replace at one time at least a 
standard single-track crossing or its 
equivalent. No account is taken of 
any minor replacements that may 
have been made before or any life 
remaining in the layout after the re- 
newal of an amount equivalent to or 
greater than a standard single-track 
crossing. 

Of the 4438 layouts considered 
there are a few in which the equiv- 
alent of a single-track crossing has 
never been renewed at one time, al- 
though several small amounts re- 
newed at various times might, if 
taken together, equal that amount. 
These layouts are nearly all on the 


TABLE IITI—STATISTICSLON LIFE OF SPECIAL TRACKWORK 


Number Number Average Average 

of Per Cent Feet Per Cent Feet per Life of Layouts 

Type Layouts fof Total Track by Feet Layout Years Months 
oO MES IRS © o3 2 ee 15 3.39 1,793.9 .94 119.6 I 5 
Beta saee et Pit 140 31.60 83,188.6 43.56 594.2 9 4 
besa cat aie AEN oso 20 4.51 3,623.0 1.90 181.1 9 8 
BRED Ss Sicieve ade eee meieipNeres ots 105 23.70 20,301.5 10.63 193.3 10 11 
vend |B: AMeee morn wie: 103 23.25 55,264 .3 28.94 536.5 10 2 
sand Cin cf. 5b eee at ween oe 4 0.90 [ay in 0.82 393.8 9 10 
amd Oe een ers 48 10.84 22,565.5 11.81 470.1 9 10 
Band D 8 1.81 2,682.0 1.40 32522 10 2 
otal: a joerc ss. 443 100.00 190,994.0 100.00 431.1 10 1 


* Nearly all plain curve layouts. 


types bears to the total number of 
feet. 

It should be noted that the percent- 
ages as shown.in the second and 
fourth columns differ very mate- 
rially, especially in the first half of 
the table. The percentage by layouts 
is much larger for types A, C and D 
than the percentage by feet while 
the reverse is true for type B, even 


though type B has the largest num-_ 


ber of layouts of the four. This is 
because there are not only a larger 
number of type B layouts but a 
very large percentage of them are 
large layouts, many of them being 
in the heart of the business district. 

The fifth column shows the aver- 
age number of feet of: track in each 
type of layout. It was obtained by 
dividing the figures in the third col- 
umn by those in the first column. 
It should not be understood, however, 
that the individual layouts of each 
type are all of about the same size, 
for this is not the case. Type B, for 
example, contains layouts varying in 
length from less than 80 ft. to more 
than 1,800 ft. 

The sixth column shows the aver- 
age life of layouts for each type. 
This life was obtained by adding up 


list of those requiring renewal in 
the near future, so that for the pur- 
pose of this tabulation they were 
considered as having been renewed 
as of Jan. 31, 1922. While this as- 
sumption tends to reduce the average 
life shown in the last column it does 
so to only a limited extent and has 
the advantage of compensating for 
cases where the equivalent of a 
single-track crossing has been re- 
moved but in such small amounts 
and over such a long period that the 
layout appears on the record as not 
having been renewed. 

According to. the data in the last 
column, type A shows the longest 
life, and the second longest life is 
shown by type D special work. The 
life of the other types ranges from 
ten years and two months to nine 
years and four months, a variation 
of less than one year. 

While type A shows the longest 
life there are certain other factors 
that should be considered in this 
connection. In the first place there 
are only a small number of layouts 


(fifteen) and it so happens that with, 


one exception they are all plain cross- 
ings and in nearly every case are 
placed at locations where the traffic 
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on at least one of the streets is quite 
light. For this reason the traffic 
over them is probably lighter on the 
average than is the case with type B 
and type C, and this probably ac- 
counts to some extent for the good 
showing of type A. 

Type D shows the second longest 
life, but this type also has certain 
special features that should be taken 
into consideration. The 105 layouts 
shown under D are nearly all plain 
curve layouts and in consequence do 
not give any idea of what the life 
of bolted switches, mates and frogs 
would be. They are shown here to 
give an idea of the life of curved 
track with bolted joints, as such 
track is a part of layouts of all types. 
It will be noted that the life of such 
track is greater than the life of any 
construction except A. There being 
no special pieces in most of the D - 
layouts listed, it is somewhat diffi- 
cult to determine when the amount 
of wear on these layouts was equiv- 
alent to a single-track crossing on 
the other types of layout. No exact 
rule was followed as the variation in 
the curves was considerable, but in 
general curves were included in the 
list when all of the guard section on 
one rail of the curve had to be re- 
newed. 

The layouts listed as part B and 
part D contain built-up switches, 
mates and frogs. ‘The life of these 
eight layouts compare favorably with 
the other types. 

On the whole the use of type B, 
or solid manganese construction, was 
greater than that of any other type. 
Not only were 140 layouts con- 
structed entirely with this type but 
it was used in part on 159 other 
layouts or in 299 of the 443 layouts 
considered. Eliminating the plain 
layouts it was used in 299 of 338 
layouts. 


FLANGE-BEARING SPECIAL TRACK- 
WwoRK Now STANDARD 


Most of the layouts considered 
were not flange bearing, but flange- 
bearing special work was later 
adopted as a Chicago standard. 
After the change to flange-bearing 
special trackwork had been made, 
the subject of a proper slope at the 
ends of the throatways on solid man- 
ganese plates was taken up and given 
careful consideration. The result of 
this study was a specification that 
gives plates considerably larger than 
are used in many cities but which 
are considered here to be a decided 
improvement over the smaller plates 
formerly used. 
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The following paragraph from the 
specification for “Throats and 
Flangeways” on type C insert plates 
gives a good idea of the way in which 
the size of the plate varies to fit 
different conditions: 

The floor of the grooves in all 90-deg. 
or acute-angle frogs shall be level from 
the guard point to the theoretical frog 
point and extend beyond the theoretical 
frog point toward the heel. The total 
length of the level portion of the floor 
shall be twice the distance from the 
guard point to the theoretical frog 
point. The floor of the grooves in all 
obtuse angle frogs shall be level in 
front of and extending an equal dis- 
tance on each side of the theoretical 
frog point. The total length of the 
level portion of the floor shall be twice 
the distance between the points formed 
by the intersecting guard and gage 
lines. Inclines shall begin at the ends 
of this level portion and slope down 
uniformly to a depth of 1 in. at the 
ends of the manganese plate, the length 
of slope to be not less than 6 in.. the 
intention being that the treads of the 
wheels will have full bearing before 
leaving the manganese and before the 
flanges engage on entering the man- 
ganese. 

MANGANESE SPECIAL TRACKWORK 


WELDED SUCCESSFULLY 


A considerable amount of work has 
been done in connection with build- 
ing up manganese plates by means 
of the are welding process. The 
earlier attempts were not very suc- 
cessful but constant study and ex- 
periment by the engineers of the 
Chicago Surface Lines have brought 
about a decided improvement. Re- 
cent experiments with a manganese 
coated electrode are giving great 
promise, some work having stood up 
for a number of months under ex- 
ceedingly heavy traffic without any 
sign of failure. It is hoped that 
within a short time the company will 
have developed a process by which 
it can successfully keep these man- 
ganese castings and plates in proper 
condition. 


RAIL CORRUGATION CAUSE STILL 
UNKNOWN 


As in the case of other large cities, 
corrugation of the rail has been a 
source of considerakle trouble and 
expense on Chicago street railway 
tracks. This rail trouble seems to 
have developed about equally on the 
solid concrete and ballasted types of 
foundation and under a great variety 
- of traffic conditions. The period of 
time in which corrugation develops 
has varied from a few weeks to sev- 
eral years, and in many cases no ap- 
preciable amount of corrugation has 
developed at any time. 

After the corrugations have devei- 
oped considerably on any stretch of 


track they are ground off with a 
grinding machine which is a modi- 
fied form of the Kerwin grinder. 
The standard Kerwin grinders 
with two grinding wheels at one end 
were remodeled in the companies’ 
shop by placing two similar wheels 
at the other end of the machine, ana 
using the motor which formerly 
operated the two wheels to operate 
all four. The size of the driving 
belts was also increased and the 
shape of the belt pulleys changed, so 
that all grinding wheels now operate 
more uniformly and with less belt 
slipping than formerly. _In-remodel- 
ing the machines the control levers 
were placed on the inside of the 
wheels and a seat built at the end of 
the machine so that one man on this 
seat could readily operate both 
grinding wheels on his end of the 


machine. The position not only 
enabled the operator to handle two 
wheels instead of one, but placed 
him in such relation to the rail that 
he could watch his work much bet- 
ter than when walking alongside the 
machine as formerly. 

The result of these changes has 
been that the same electrical and 
truck equipment now handles four 
grind-wheels instead of two; that the 
grinders are more reliable than 
formerly, due to the change in the 
belt drive; and that one man now 
operates two grinding wheels instead 
of one, and in a more efficient man- 
ner, since he is so placed that he can 
see his work better and is relieved 
of the physical strain of constantly 
walking at the exceedingly slow and 
tiresome rate at which the machine 
moves. 


Handling the Records of 11,000 Trainmen 
on Chicago Surface Lines 


NE MIGHT suppose that the 

system for handling the records 
for as many trainmen as are em- 
ployed by the Chicago Surface Lines 
would be complicated and the rec- 
ords themselves voluminous. The 
records do bulk large, of course, 
when all material information about 
each man must be kept and perma- 
nently preserved for a total of 
nearly 11,000 trainmen. However, 
the system for handling and filing 
these records makes them immedi- 
ately accessible. 

The records are divided into three 
groups, namely, men who are in ac- 
tive service, former employees, and 
those applying for employment. All 
the information pertaining to one 
man is placed in a jacket, alphabeti- 
cally filed. Such data include the 
application blank, his contract with 
the company, his yearly record 
sheets, his accident record, the work 
sheet during his instruction period, 
any correspondence pertaining to 
him, and all necessary record papers. 
During a man’s period of employ- 
ment his name is entered on one page 
of a loose-leaf record book according 
to the division to which he is as- 
signed. 

This book is in the hands of the 
division superintendent and in it 
is entered anything arising in con- 
nection with his service as a train- 
man. For instance, if a complaint is 
received at the main office about a 
conductor, the letter is forwarded to 
the superintendent of the division in 


which the conductor works. The di- 
vision superintendent makes a dispo- 
sition of the case, a record of which 
is entered on his books and the cor- 
respondence is returned to the gen- 
eral office, where it is filed in the 
jacket of the employee. The division 
records are returned and filed yearly 
in each man’s jacket. Thus the com- 
plete record of any trainman is 
available instantly at the office of the 
superintendent of transportation. 

A similar file is kept in the em- 
ployment office for all applicants. In 
this case the principal record is the 
application blank and the references 
from former employers. Last year 
4,808 were allowed to file such appli- 
cations. 


RECORDS OF FORMER EMPLOYEES 
KEPT IN FILES 


The record of a trainman who has 
left the service is removed from the 
active files and after all papers in 
regard to terminating his connection 
with the company are included, the 
complete jacket is placed in the inac- 
tive files in the office vault. Records 
of former employees are held in the 
main office as long as the space per- 
mits and then the older ones are re- 
moved from the files for permanent 
storage. 

It is often necessary to know 
quickly whether a man is in the com- 
pany’s employ, or has filed an appli- 
cation, or has terminated his con- 
nection. For this purpose a card 
index is kept for ready reference. 


~ 
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“Educating the Public” in Chicago 


Large Newspaper Display and Expert Copy Found to Be Inefficient and 
Ineffective — Reaching the Car Riders Direct with Brief Messages 
Has Proved to Be More Valuable Publicity, but the Trainmen 
Offer the Best Entree to Public Good Will 


HE Chicago Surface Lines has 

had a very interesting, and 

more or less illuminating, ex- 
perience with “educational public- 
ity.” Its experiments in this field 
have been conducted with the able 
assistance of “crowd psychologists,” 
“advertising engineers,” publicity 
experts and common, or garden 
variety, honest-to-goodness advertis- 
ing men. 

It has experimented with pages 
and half pages of the “knock-their- 
eyes-out” variety; quarter pages 
three times a week; eighty lines, 
three columns wide, every day; 
straight reading matter, with and 


© TRACTION Torics ‘© 
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VOLUME I ‘FOBLICHED OCCASIONALLY BY THR CHICAGO SUKVACE LDNES 


By JOHN E. WILKIE 


Vice-President Chicago Railways Company 


without individual fancy and plain 
borders, and everything in the way 
of topographical ingenuity that 
might be suggested by the skilled, 
confident and enthusiastic gentlemen 
who at the moment might be in 
charge of the mechanical details. 
The writer, as a former newspaper 
man, though not identified with the 
advertising department, was favor- 
ably inclined to this character of 
publicity as the best method of “edu- 
cating the public’ and creating and 
crystallizing a friendly public senti- 
ment, but he confesses, with some 
reluctance, that after several years 
activity in this particular direction 


the results have fallen far short of 
the rosy predictions and confident 
assertions of the experts. And he 
has reached the somewhat disap- 
pointing conclusion that a sym- 
pathetic public sentiment cannot be 
manufactured by any of the fore- 
going methods. At least not in 


Chicago. 
It is quite conceivable that in a 
wide territory embracing small 


towns and large agricultural areas, 
where the county seat newspaper is 
carefully read from the first column 
on the first page to the last column 
of the last page, and thoroughly di- 
gested, there is a field which may be 


TUBLISHED OCCASIONALLY BY THE CHICAGO SURFACE LINES 


Service Plus Courtesy 


The purpose of the Management of the Chicago Y 
Surface Lines is to serve the 


courteously. 

Every employe is 
efficiently and cA ah ware 
Definite and constructive criticism will receive 
prompt and effective consideration. 


Watch for 
TRACTION ToPics 


lic satisfactorily and 7 
ic satisfactorily an / 


Transfer Troubles 
Over two million transfers are used daily, and errors 


When conductor will not accept your transfer, please 
pay your fare and send the facts and the refused trans- 
fer to the company. Proper adjustment will then be 
made. 


Watch for 
TRACTION Topics 


A few samples of the pithy messages told the public in the street cars 
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intensively cultivated by a railroad 
or other utility and satisfactory re- 
sults achieved. A campaign of this 
character, which has been a scintil- 
lating success, I believe, is the one 
which President Charles Markham 
of the Illinois Central Railroad has 
conducted throughout the territory 
served by his lines. 

But our experience, if it means 
anything, means that the Chicago 
public, or a very considerable part of 
it at least, is “hard boiled,” cynical 
and suspicious. This section of the 
community seemingly accepts with 
enthusiasm and gives credence to 
any and every charge against a util- 
ity that may be voiced by a self- 
seeking politician and refuses to 
take any interest in or be convinced 
by evidence submitted in courts of 
record or before commissions, even 
though that evidence demonstrates 
the falsity of the wild assertions of 
the demagogues. 

There is another element to be 
taken into consideration in.Chicago. 
It is a high-pressure community and 


the readers of newspapers.seem to — 
have time only for a glance at their 


morning and evening daily. Many 
of them are devotées of particular 
sections of the paper. They read all 
of the news in the department in 
which they are especially interested 
and give to the remainder of the 
paper only a hurried and casual once 
over. 


DEFINITE CHECK ON How MANY 
READ RAILWAY AD 


A complete confirmation of this 
fact was obtained by a little research 
work a few years ago, following the 
publication in all of the morning and 
afternoon papers of a page display 
relating to a phase of the transporta- 
tion situation which was rather 
acute at the time. Our representa- 
tives called at every room in three 
of the largest downtown office build- 
ings and asked two questions: “Did 
you read the Surface Lines’ ad 
printed in yesterday’s afternoon and 
today’s morning papers?” and “How 
did it impress you?” Out of more 
than 3,000 individuals who were 
called upon only about 300 admitted 
having seen the advertisement, and 
of those 300 less than 100 had read 
it. Of those who had read it the 
majority reached the conclusion that 
its publication was merely an 
attempt on the part of the utility to 
secure the support of the newspaper 
by buying a large amount of space. 

It was these experiments that led 
to a different, very much less expen- 


sive and what has proved thus far 
to be a much more satisfactory pub- 
licity policy. We concluded that the 
public in which the companies were 
most interested was the army of 
car riders. Something more than 
1,000,000 people ride twice daily on 
our lines. Counting each fare-paying 
passenger and each transfer passen- 
ger as a car rider, we had a total of 
3,500,000 riders daily. Using the 
phraseology of the advertising men, 
here was a “circulation” of 3,500,000 
to whom a direct appeal might be 
made within our own vehicles. 

We, therefore, began the publica- 
tion and display, in 204x133-in. 
poster form, of Traction Topics, two 
copies of which were attached to the 
windows in opposite corners of the 
ear during the cool weather, and 


with the approach of summer the 


form was changed to a card printed 
on both sides, suspended from the 
roof over the center aisle. The text 


was restricted to forty or fifty words. 


INFORMATION RATHER THAN 
; PROPAGANDA 

We abandoned any attempt to 
“manufacture public sentiment” and 
devoted ourselves to creating an in- 
terest in the property by featuring 
facts which might appeal to the 
imagination of the reader or give 
him something to quote in the way 
of easily remembered and striking 
statistics. Most of these related to 
such simple matters as the number 
of employees, cars and their cost, 
magnitude of the transfer business, 
distribution of riders during the 
rush and non-rush hours, cost of 
lighting and heating the system, 
track mileage, and so on.  Inter- 
spersed with information of this 
character were brief statements re- 
lating to the uses of transfers, what 
to do when conductors questioned 
the validity of transfer slips, how 
to avoid controversy of one sort and 
another and similar matters dis- 
closed through the correspondence 
in files of the complaint department. 
Several of the posters are repro- 
duced herewith to give an idea of 
the matters touched upon in Traction 
Topics. 

We have daily evidences that Trac- 
tion Topics is widely read, and 
among other things emphasized by 
the correspondence from our readers 
is that the complaint department of 
our organization is the real barom- 
eter of public sentiment. Your 
treasurer can tell you your exact 
financial status; your auditor can 
give you tabulated information 


about your revenue passengers, car- 


miles, car-hours, maintenance costs, 
and so on. But when you want to 
know how you stand with the pub- 
lic, consult your complaint depart- 
ment. 

Nobody knows better than the 
public utility official that relations 
with the public are not established 
by the amiable resolutions or inten- 
tions of the management. The real 
factor in the development of a 
friendly public spirit is the platform 
man. Upon his treatment of his 


passengers, upon his smile or frown, | — 


upon hisscourtesy or incivility, de- 
pends the real sentiment of the car- 
riding public. And this being ad- 
mitted, it at once becomes evident 
that in establishing satisfactory re- 
lations with the public, nothing is 
more important than a complete 
understanding and co-ordination be- 
tween the complaint and the trans- 
portation departments of a great 
system. One conductor’ with a 
grouch can do more to destroy 
friendly inclination on the part of 
the company’s patrons than the 


management can do to build up such 
inclination by a long period of sin- 


cere effort and service. 


PUBLIC RELATIONS A MATTER OF - 
EMPLOYEE RELATIONS 


In these days, where liberty is 
taken with even national laws, and 
there is a spirit of resentment 
toward restraint of any character, 
one recognizes that the problem of 
dealing effectively with offending 
employees is becoming increasingly 
difficult. But the writer believes 
that no public utility can secure 
either public sympathy or support 
through any form of publicity unless 
and until it has educated its train- 
men to understand that the reputa- 
tion of the company is in their 
hands, and. that the disciplinary 
policy of the organization is suffi- 
ciently effective to drive this truth 
home. ; 

It would therefore seem to be 
wiser, perhaps, to devote the educa- 
tional activities of the utility com- 
panies to the men who ‘are under 
their control, rather than attempt 
to “educate the public.” For a 
properly educated employee can do 
more in an educational way with the 
patrons of the company with whom 
he comes in daily contact than the 
companies can accomplish with 
acres of newspaper space, gallons of 
printer’s ink and the expenditure of 
thousands of dollars in advertising 
appropriations. 


system was then 
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Considerations which have established’ a power supply unique for degree of reliability 
and low cost are related. Features of power contract and the engineering determinations 


embodied in the a.c. 


Board of 


railway history in Chicago, all 

the functions of a power system 
were performed by horses. The cable 
introduced and 
brought its own power problems and 
troubles, which, like the horse car, 
are now only memories. Steam power 
was used on some of the elevated 
lines, but like the surface lines this 
has given way entirely to electricity. 
In a later period all of the elevated 


1 THE EARLY DAYS of street 


and d.c. 


systems are given in connection with the 


Development of 
Unified Power Supply and Distribution 
Systems in Chicago 


By RALPH H. RICE 


Principal Assistant 


nership with the city of Chicago. 
These consolidations were authorized 
by contract ordinances made between 
the companies and the city, and pro- 
vided for a complete rehabilitation 
of all the properties. This afforded 
an excellent opportunity, and in fact 
the necessity, for. considering the 
whole power situation. These ordi- 
nances created the Board of Super- 
vising Engineers, whose duty it was 
to interpret the ordinances, establish 


Supervising Engineers, Chicago Traction 


and to abandon the steam stations at 
the earliest practicable date. 

At that time the Commonwealth 
Edison Company was well estab- 
lished in the central station field and 
was seeking a more diversified load. 
It was furnishing some energy to the 
separate railway companies, but the 
acceptance of the ordinances by the 
surface line companies necessitated 
very extensive and rapid increase in 


the mileage and equipment of their 


Elevated Railroads 


1907 1908 1909 1910 191] 1912 1913 1914 1915 1916 1917 1918 1919 1920 192] 1922 - 


1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 192) : 


: A=Number of sources of D.C.enert 

a wat A= Number of sources of D.C. energy including Com. Edlison Co. ie Saline = CaaS O50 = 
o B= Maximum demand 0.C. kilowatt Power Houses = ie 
= 3 Oey Ris a= Number of sources rad 
403120 = C= Rated capacity in kilowatts power houses of DC energy - Cc 400 G 20% Byzga 
eee Nee D= Kilowatt hours D.C excluding Com £ SS 

Big Se Edison be Al otenteop = in 
eae = Power Hos, Sra eee = SS 
330 8 90 < f oy a = 3009 90230% 
3 iS 2 E. -e- Tt = = o 
2 cae FS ‘B vd *2 6 he 2 
ae = Bs “B= Rated capacity of a a6 
420 S604 ee substations, kilowatts 1200+ 605202 
anaes g Ae C= Actual max.demand in g zs te) 
a ie) 7 kilowatts, D.C. 2 Sune 
£10“ 30 = g D= Rated capacity of power_|ig9Z 30™ 10 
2 +! Pp : houses, kilowatts 5 
S| £ = Kilowatt hours 0.C. = 

consumption 
0 0 0 0. 50 


Surface Lines 


Fig. 1—Growth of power producing equipment and demand of Chicago local railways 


lines and most of the surface lines 
were electrified and operated from 
steam generating stations providing 
current at trolley voltage. At that 
time there were a number of inde- 
pendent companies operating in dif- 
ferent parts of the city and having 
overlapping territories to some ex- 
tent. Each power system was sepa- 
rate from all others, and there was 
the usual inefficiency of small plants 
and duplication and overlapping of 
distribution lines. 

The first great step in advance was 
in 1907, when most of the independ- 
ent surface lines were consolidated 
into two large systems and each of 
these companies entered into part- 


q 


standards of ‘construction, prepare 
plans and specifications and super- 
vise construction and expenditures. 

One of the earliest problems con- 
fronting the board was to make a 
decision between purchasing energy 
from a central station company or 
producing it in the railway com- 
panies’ own plants. At that time a 
number of street railway steam 
plants were in operation, and the 
question involved an extension or 
ultimate scrapping of such steam 
plants. This question was quite 
thoroughly studied and a decision 
was finally made to purchase from 
the central station company under 
contracts covering a period of years, 


lines, with a consequent demand for 
additional power equipment. By the 
purchase of energy the railway com- 
panies would be relieved of the ne- 
cessity of constructing and operating 
new generating plants to extend or 
supersede those in use, and this was 
an item of considerable importance 
when the railway companies were 
burdened with such an enormous re- 
habilitation program. If the central 
station company could make attrac- 
tive rates there seemed to be an ad- 
vantage on both sides. As a result 
of the study made along this line the 
decision was finally made to purchase 
all energy and ultimately to abandon 
the railway’s steam station. 
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The purchase of power from the 
Commonwealth Edison Company is 
based upon contracts made between 
the Chicago Railways Company and 
the power company and between the 
Chicago City Railway Company and 
the power company. Similar con- 
tracts are in effect between the ele- 
vated railway companies and the C. 
E. Co. In the early years of the re- 
habilitation work such contracts 
were entered into and purchase of 
power was made under them until 
1912 and 1919, when new contracts 
were made. In both cases, these were 
made retroactive to Aug. 1, 1909. 
They involved several features not 
in the original contracts, such as a 
sliding primary and secondary scale, 
provision for change in rate with 
change in price of coal, provision for 
limitation of maximum demand in 
very cold weather, and changes in 
location of measuring the energy 
furnished. Subsequently additional 
contracts were made between the C. 
E. Co. and each railway company in 
which they mutually agreed to con- 
vert energy for the use of the other. 
These latter contracts involved only 
conversion and not the purchase and 
sale of energy. 

In 1913 the Commonwealth Edison 
Company took over the generation of 
energy and operation of all substa- 
tions of the elevated lines, these lines 
having been joined into one operat- 
ing organization in 1911. By this 
arrangement it became necessary for 
the Edison Company to furnish di- 
rect current to the elevated railways. 
It was also evident that economies 
would be effected if energy for the 
elevated roads could be secured from 
some surface railway substations, 
and some energy for surface rail- 
ways from elevated railway stations. 
As a result of such an arrangement 
a very satisfactory power supply sys- 
tem has been developed. Its chief 
operating merits are its reliability 
and the elimination of overlapping 
territories in which several independ- 
ent systems of power supply are sit- 
uated. 

The power contracts and the con- 
version agreements result in several 
operating conditions which are inter- 
esting. These may be enumerated 
as follows: 

1. Railway company buys a.c. en- 
ergy. t 
2. Railway company buys d.c. en- 
ergy. 

3. Railway company converts a.c. 
to d.c. for Commonwealth Edison Com- 
pany. 

4. Railway company operates joint 


substations with the Commonwealth 
Edison Company. 
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In the first case the railway com- 
pany owns and operates its own sub- 
stations and purchases a.c. power at 
the substation, under the terms of 
the contract. 

In the second case the railway 
company purchases d.c. power from 
the Edison Company at _ stations 
owned and operated by the latter. In 
this case the railway company buys 
the a.c. power under the terms of the 
contract, and in addition pays for 
the conversion to d.c. in accordance 
with the conversion agreement. The 
companies divide the operating ex- 
penses of the substation in propor- 
tion to the output used by each. 

In the third case the railway com- 
pany furnished direct current to 
the Edison Company from stations 
owned and operated by the railway 
company. The railway company re- 
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Fig. 2—Energy supplied to railways and 
total load of Commonwealth Edison Co. 


ceives from the power company only 
a conversion charge, as the a.c. en- 
ergy furnished to the substation for 
the Edison Company is not included 
in the bill to the railway company. 
As in the second case, the operating 
expenses of the substation are di- 
vided in proportion to the output to 
each company. 

In the case of joint substations 
now in operation the Commonwealth 
Edison Company owns the land and 
building and the machinery for its 
own output. The railway company 
owns the equipment for its own out- 
put and buys a.c. energy from the 
Edison Company. The operating ex- 
penses are also divided in proportion 
to the output of the two companies. 

These contracts extend to the date 
of expiration of the railway com- 
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: Per Kw. 
Up to and including 30,000 kw. maximum 
demands eerie ed vitae, oie one le een $1.25 
Over 30,000 and including 60,000 kw..... 1.00 
Over 60,000 and including 90,000 kw..... 0.91% 
Over 90,000 and including 120,000 kw.... 0.873 
Over 120;000 kw. . fo 05000. Si0. 0) oon nO 


pany franchises, Jan. 31, 1927. The 
rates are composite, having a pri- 
mary charge covering fixed charges 
on investment, taxes, insurance and 
depreciation based upon the maxi- 
mum demand for energy, and a sec- 
ondary charge proportional to the 
actual cost of production comprising 
fuel, labor and supplies and based 
upon the energy actually used. Both 
of these charges have a sliding scale; 
that for the primary charge is as 
shown in table above. 

The secondary charge is, monthly, 
up to and including 5,000,000 kw.-hr., 
at the rate of 0.4 cent per kw.-hr.; 
over 5,000,000 and up to and includ- 
ing 10,000,000 kw.-hr., 0.895 cent per 
kw.-hr.; and then reducing by 0.005 
cent per kw.-hr., for each additional 
block of 5,000,000 kw.-hr. or fraction 
thereof, to a minimum of 0.36 cent 
per kw.-hr. for all energy above 40,- 
000,000 kw.-hr. per month. 

To ascertain the monthly maxi- 
mum demand, the Commonwealth 
Edison Company selects any three 
consecutive days and takes the maxi- 
mum hourly demand during the 
morning and evening peaks for these 
three days. The average of these 
six peaks is taken as the maximum 
demand. Of course the Edison Com- 
pany selects the three days which 
produce the highest maximum. The 
maximum demand as thus deter- 
mined becomes permanent until ex- 
ceeded by a larger one. A new 
maximum ‘established in the winter 
months holds over the succeeding 
summer period when the actual de- 
mand is much less. 

The computation of the maximum 
demand is somewhat involved as it 
is evident there may be _ several 
maxima. These are: 

A—The main a.c. maximum at rail- 
way company stations or joint substa- 
tions, due to purchase of a.c. power. 

—The a.c. maximum due to the 
direct current, purchased by the rail- 
way company at Commonwealth Edison 
Company stations. 

C—tThe a.c. maximum, due to energy 
converted for the Commonwealth Edi- 
son Company at railway substations. 

The maximum demand upon which 
the primary charge is paid, or the 
“billing maximum,” is the total re- 
sulting from adding A and B above 
and deducting C. This result is the 
total demand by the railway company 
for energy used by it. In determining 
this the three successive days which 
produce the greatest resultant total 
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are selected, and of course the values 
of A, B and C are simultaneous max- 
ima. But the cost of conversion to 
be paid by the railway and the Edi- 
son Company is based upon the ac- 
tual maxima required for conversion, 
and these may not be the same in 
amount or coincident in time with 
the values used in determining the 
Oilling maximum for alternating-cur- 
rent energy as previously explained. 
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. Key to Diagram 46m 
© 65.L. Substation feeding surface lines only 
@ 
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(5) CE.Co. Substation feeding surface lines only 
C.E.Co. Substation feeding elevated only 

C.£.Co:Power houses 

— 9000 volt, 25 cycle line 

—-— 20,000 volt, 25 cycle line’ 

---- /2,000 volt, 60 cycle line 

— Line to CE. Co. Substation 


Fig. 3—Schematic diagram 
of the a.c. distribution 
system and substations 
serving surface and ele- 
vated lines 
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6.5L. Substation feeding surface lines and elevated 
CECo. Substation feeding surtace lines and elevated 
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There is one condition which may 
affect the primary rate and one the 
secondary rate. When the tempera- 
ture falls to 15 deg. F., or lower, the 
excess over the previously estab- 
lished maximum is not to establish 
a new maximum to be paid for at the 
above primary rates, but the excess 
is to be paid for at the rate of 25 
cents per kw. per day. 

The secondary cost is dependent 
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upon the cost of coal and this is rec- 
ognized by a provision in the con- 
tract, that when the price of coal ex- 
ceeds $1.90 per ton delivered, there 
shall be an increase in the secondary 
charge; and if the price falls below 
$1.40 per ton there shall be a de- 
crease in the secondary charge. This 
adjustment may be made every two 
years. The amount of adjustment 
in dollars is obtained by dividing by 
1,000 the number of kilowatt-hours 
used during the two-year period, and 
multiplying the quotient by the dif- 
ference between the average coal 
price and $1.90, if an increase, and 
$1.40, if a decrease. 

The conversion agreement stipu- 
lates that both the railway company 
and the Edison Company shall pay 
for conversion from a.c. to d.c. on the 
basis of 23 cents per kw. up to and 
including 10,000 kw. and 18 cents per 
kw. for all in excess of 10,000 kw. 
This is a conversion charge only and 
does not involve the initial cost of 
the energy. The Edison Company 
owns and operates all high-tension 
lines between power houses and sub- 
stations. Meters are placed at each 
substation on the incoming high- 
tension lines for measuring the max- 
imum demand and consumption, and 
all a.c. energy is purchased by the 
railway company upon the basis of 
readings of these meters. 

In stations furnishing energy to 
both the railway company and the 
Edison Company the operating ex- 
penses each month are borne jointly 
by the two companies, the division 
being determined by the energy re- 
ceived by each. If the output of the 
station is all d.c. divided between 
surface lines and Edison Company 
for elevated railway use, then the di- 
vision of expense is made simply on 
the basis of kilowatt-hours deliv- 
ered to each. However, if the output 
is direct current to the surface lines 
and alternating current of a higher 
voltage to the Edison Company for 
general power purposes, then the di- 
vision must be made on the basis 
of equivalent alternating-current en- 
ergy. The railway output in dc. 
kilowatt-hours is divided by the effi- 
ciency of conversion to get the equiv- 
alent a.c. kilowatt-hours. The actual 
efficiency of conversion for each sta- 
tion is used, which averages 93 per 
cent. The output to the Edison Com- 
pany is likewise divided by a conver- 
sion factor to reduce it to an equiva- 
lent alternating-current value. From 
some stations energy is furnished to 
the surface lines, to the Edison Com- 
pany for elevated railway use, and to 
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TABLE I—SUMMARY OF RATED CAPACITY OF GENERATING STATIONS 


No. of Station Date Erected 
isk Streetiomsanects a ae h ives 
Quarry Street. . etaNetn e November, 1908 
Niorbhwestis nition: anlar Juy 1912 
Callimeétics a: i i Riatees= see December, 1921 
Grovemtrectuy,. hn erctc ae October, 1913 
Blue Island... ... Rechte eater August, 1917 
Fortieth and State Streets...... October, 1913 
Fullerton Avenue... 0.6 sen -- October, 1913 
Woona1s! Streeter cp oes wie ase ecrdard October, 1913 


Total Generating Capacity........0.s+e.seeneeeee 


Edison substation batteries, kilowatt ‘capacity Gb, OBE“OUE Tateadavunatcanene ee se oe oe Ea OR te heey 
Elevated railway batteries kilowatt capacity at one-hour rate..............0 0.6.2 e eee ees 
Purchased energy under contract from Public eces CBicvad cet Ngee Mae awit oe Meee neem ai ores eet 


Actual generating capacity in service Dec. 31, 192 


Additional capacity added to Calumet station in 1922 
T Gah: slicers wise gare widest c © our ae Sc Bauwiaks WORE hme leben ange ba Sei uicte un ele aie eee an RM MM al gaa a Sea's ihe RS Saas bc ae oe 


In Service December 31, 1921 : k 

— 600 Volt D.C. — 9,000 Volt-25 Cycle 12,000 Volt-60 Cycle Total 

No. of No. of o. of . No. of : 
Units Kilowatts Units Kilowatts . Units Kilowatts Units  Kilowatts 
seo chs 12 180,000 2 50,000 14 230,000 
See ferhes 4 56,000 2 28,000 6 84,000 
EAs eis 3 85,000 3 » 80,000 6 165,000 
ees ss = Bertha heh 1 30,000 1 30,000 
Nt ek to haere acres «o oadtanats ate 4 14,000 4 14,000 
oe oka) Eee tees la aie Z *15,000 Z 15,000 
9 TSROO OU Rika Lue See Sk ie) gk (Peee! Ei 2 15,000 
7 SOOO re cote.) el eos Cla ee nei aioe ee Z 5,000 
5 SHOOO SS) > VF ud ake Sih Pee Oey, On on eee ne Ra ae 5 8,000 
21 28,000 19 321,000 14 217,000 54 566,000 
hee eae ener ma LAP EEE TS 23,650 
a tengeeaneniOh ke taal cucle egutte Ok Boeing oe RRO one 6,800 
Se SESE He on) eae Reiss ele Bene o's. 5,200 
£6 GIS Is ae A RA ROR cae = Reb SS RUAN cs a Mie TON ee ete 601,650 
EO ei en ee Aue ad Me een eee fae cic meres AGM Aachaeirchy cee 30,000 
631,650 


* The total capacity of units 6 and 7 at Blue Island is 25,000 kw. but 10,000 lcw. has been leased to the Public Service Company. 
1 No. | at Northwest Station has two armatures and may be used either as a 25- or 60-cycle machine. At present it is operating as a 60-cycle unit. 


the Edison Company for general 
power purposes. In such cases the 
railway company pays its share of 
the operating expense resulting from 
the division as outlined. 

To provide for the demands for 
power the Commonwealth Edison 
Company has constructed very large 
steam generating stations, and each 
station when constructed was of the 
most advanced type. Fisk Street sta- 
tion opened in 1908, Quarry street in 
1908, Northwest in 1912 and Calu- 
met in December, 1921. 

In addition to these plants the 
company also operates several smaller 
steam stations and has also some 
direct-current stations, for elevated 
railway use principally, and some 
storage-battery capacity. Table I 
shows the total generating capacity 
of the system. It will be noted that 
both 25 iand 60-cycle current are 
produced. 

The four main stations represent 
an investment of approximately $44,- 
000,000. In addition to this there is 
about $16,000,000 invested in substa- 
tions and about $40,000,000 in trans- 
mission and distribution lines and 
cables. Additional investment in 
other items add several more mill- 
ions, so that approximately $118,000,- 
000 has been invested in the physical 
plant to provide electric power and 
light service in Chicago. 

The growth of business of the 
Commonwealth Edison Company has 
been rapid and regular, as shown in 
Fig. 2. The alternating-current kilo- 
watt-hours sold have reached the 
enormous total of 1,700,000,000 per 
annum, and of this amount 770,000,- 
000, or 45 per cent, are for railway 
use. In 1907, both the railway and 
total loads were much less, and the 
railway load was then 55 per cent of 
the total. The decrease in per cent 
has been due to the steady growth 
in the retail and wholesale light and 


power loads, which in recent years 
have exceeded the railway growth. 
However, the railway load for sur- 
face and elevated lines is the largest 
carried by any one central station 
system in the world. 

The portion of the total load used 
by the railways, converted to direct- 
current kilowatt-hours, is also shown 
in Fig. 2. It will be noticed that the 
railway load in 1907 exceeded the 
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Fig. 4-_Load factor and capacity factor of 
Commonwealth Edison Company 


total of the Commonwealth Edison 
Company. At this time and up to 
1915 the railway companies gen- 
erated a portion of their own energy. 
The lower curve shows the kilowatt- 
hours purchased from the Common- 
wealth Edison Company from 1907 
to date. The difference between the 
curves represents the energy pro- 
duced by the railway companies in 
their own stations. In 1915 the last 
railway generating station was shut 
down and from that date on the two 
curves coincide. 

Fig. 1 shows the growth of power- 
producing equipment and demand for 
both the surface and elevated lines. 
The curves show the increase in num- 
ber of stations, their rated capacity, 
the maximum demand and the kilo- 
watt-hours produced. The lower 
curve reducing in value to zero in 
1915 shows the decrease in the rated 
capacity of the railway steam sta- 
tions. Totals from Fig. 1 have al- 
ready been shown in Fig. 2. 


One of the chief aids in develop- 
ing energy cheaply is to increase the 
load factor by building up a load in 
the off-peak periods of the day and 
year. The diversified use of elec- 
trical energy has been so carefully 
developed by the Commonwealth Edi- 
son Company that they have in- 
creased their load factor as shown 
by the curve in Fig. 4. 

In an address by Samuel Insull, 
delivered at Princeton University in 
December, 1921, he showed the eco- 
nomic advantage of interconnected 
systems and diversified load. For 
comparative purposes the maximum 
winter day load of the Commonwealth 
Edison Company in 1902 was pro- 
rated on the basis of the maximum 
winter day load in 1920, and the re- 
sult showed an increase in the daily 
load factor from 42.4 per cent to 
56.5 per cent. The “capacity factor” 
of the power system, that is, the ratio 
of the average kilowatts sold for the 
year to the capacity has been im- 
proved from about 12.5 per cent in 
1896 to 33 per cent in 1920. From 
an economic standpoint, the capacity 
factor is a better basis for compari- | 
son than the load factor, because the 
fixed charges are based upon the in- 
vestment in capacity and not upon 
the power demand of the customer. 
The improvement in capacity factor 
is largely the result of adding rail- 
way and industrial load, which has 
increased the load factor and re- 
duced the losses. 


HIGH-TENSION DISTRIBUTION BY 
POWER COMPANY 


The Commonwealth Edison Com- 
pany owns and operates the high- 
tension lines from the generating 
stations to the substations. Fig. 3 
is a sketch showing the high-tension 
distributing system from the gen- 
erating stations furnishing energy to 
the railway companies, the Calumet 
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station not yet supplying any rail- 
way load. There is shown the own- 
ership of the substations and the 
number of lines supplying each sta- 
tion. All railway supply was for- 
merly at 25 cycles, but the 60-cycle 
supply is being developed and some 
of the railway load is very satisfac- 
torily carried on these 60-cycle lines. 
The earlier transmission voltage was 
9,000, but the longer lines were sub- 
sequently operated at 20,000. The 
existing 60-cycle railway transmis- 
sion-is at 12,000 volts but a trans- 
mission voltage of 33,000 is in use 


ty limits 


ci 


ELECTRIC RAILWAY JOURNAL 


from the new Calumet station. All 
transmission is by three-phase un- 
derground cables. Fig. 4 also shows 
the ownership of the substations and 
the disposition of the energy fur- 
nished from each. 

One of the most important fea- 
tures about this high-tension trans- 
mission system is the provision made 
for the continuity of supply. It will 
be noticed from Fig. 3 that every 
substation has at least two lines sup- 
plying it, and most of them have sev- 
eral more. In addition to direct lines 
from the generating stations, the 


Key to Diagram 
—Tie feeders operating 
—--Feeders which can be used as 
ties In emergency 
5m-Number of 1,000,000 C.M. of copper 
OCSL. Substation feeding surface 
lines only 
® 6.5L. Substation feeding surtace 
and elevated lines 
»: \ @ C.E.Co. Substation feeding surface 
RACifton, and elevated lines 
\\ CE Co. Substation feeding surface 
lines only 


\e CE Co. Substation feeding elevated 
lines only 


pee gf 80M, 


Fig. 5—Diagram showing 
dic. tie lines between 
substations, ownership 
of latter and disposi- 
tion of output 
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various substations are tied together 
by lines which may furnish an energy 
supply regularly or only under emer- 
gency conditions. There are also 
provided ties from these railway sta- 
tions into other Commonwealth Hdi- 
son Company substations used for 
general service other than railway. 
As a result of this thorough inter- 
connection and the reliability of the 
generating plants a general interrup- 


‘tion to service is absolutely unknown 


and local interruptions are rare. 

The practice in Chicago has been 
to consider the location of substa- 
tions first from a general knowledge 
of where they are most needed on the 
system. The trolley sections to be 
put on the new station are then 
chosen and a graphical calculation of 
the load center is made by finding 
the combined “center of gravity” of 
these loads. If the station location 
is not the most economical for dis- 
tribution of copper, studies are made 
of comparative costs for other loca- 
tions where company property is 
available or where real estate may be 
obtained to advantage. It is found 
practically, that new stations are 
rarely located where theoretical re- 
quirements would indicate. 

Chicago substation equipment has 
become quite standardized and vari- 
ous installations differ chiefly in ar- 
rangement of minor details. In the 
earlier installations traveling cranes 
and heating equipment were pro- 
vided. The crane has been omitted 
in the later stations, as the standard 
modern machinery is so reliable that 
it is rarely necessary to make re- 
placements of parts requiring the use 
of acrane. In fact, the Chicago com- 


. panies were among the first to omit 


the crane. Not only does this avoid 
the investment in a crane, but the 
building may be made lower and the 
side walls somewhat lighter, thus 
making an additional saving. Fre- 
quently no heating plant is installed 
as the waste heat energy from the 
machines is sufficient to give a com- 
fortable working temperature. The 
rotary converters used in the early 
substations were of 1,000-kw. capac- 
ity, but the 2,000-kw. unit soon be- 
came standard, and was in turn su- 
perseded by the 3,000 and later by 
the 4,000-kw. size. Sixty-seven ro- 
tary converters are now in use, di- 
vided as follows: 


Twelve 1.000-kw. units 
Two 1,200-kw. units 
Forty-one 2,000-kw. units 
Two 3,000-kw. units 

Ten 4,000-kw. units 


All of the latest stations have 
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4,000-kw. units. The cost of these 
large machines is less per kilowatt 
and they occupy but little more space 
in the substation, making the square 
foot area per kilowatt much less than 
formerly. It is possible to place a 
4,000-kw. unit on the same founda- 
tion as occupied by a 2,000-kw. unit. 
Care in design has made this im- 
provement possible, and the later ma- 
chines contain numerous refinements 
in design, which in the aggregate im- 
prove this class of machine very ma- 
terially. - Standardization of sizes 
has also permitted the use of stand- 
ard switchboards, transformers and 
other auxiliary equipment, and a re- 
duction in spare parts required. 
Fig. 5 shows the thirty-four sub- 
stations furnishing energy to the 
local lines. In addition to these 
there is one storage battery station; 
and also at Plymouth Court substa- 
tion a battery is in service with ro- 
tary equipment. The elevated rail- 
way system receives its energy from 
some of these stations and has in 
addition two battery stations avail- 
able for special demands. The own- 
ership of each station and the dispo- 
sition of its energy output is indi- 


of copper as a “network” system, in 
which all the trolley wires form a 
continuous network and the feeders 
furnish energy to selected points of 
the network. But it is difficult to lo- 
cate trouble in an extensive network 
of this kind and also difficult to iso- 
late the portion in which the trouble 
occurs. Some effort has been made 
in Chicago to utilize the advantages 
of a network with the radial system 
by joining adjacent trolley sections 
through fuses or circuit breakers. 
Such a method has not been found 
satisfactory, because it was impos- 
sible to adjust the connection so that 
it would distinguish between a heavy 
transfer of current from one section 
to another due to a shift of load 
(which it should allow) and a heavy 
flow of current into a section due to 
short circuit (which it was not in- 
tended to permit). The practice at 
present, therefore, is to provide knife 
switches, mounted in a pole box, 
which are normally open, but which 
may be closed on each end of a sec- 
tion if for any reason the feeders to 
this section become disabled. Such a 
plan provides a quickly operative and 
convenient device for insuring con- 


TABLE II—OWNERSHIP AND USE OF SUBSTATIONS 


Ownership 
Commonwealth Edison Company Stations 


1. General, light and power only...............05- 


2. Silevated:only. .. scarce e leas 

SpiGRieAgs Tunnel dae Line dees cuanto avon oat otayslete 

4. Surface and elevated 

5. Joint stations, with surface equipment 
Surface Lines Stations 

6. Surface onl 


7, Burface and elevated. ;......60. ccc cer eae cane 
Os ELOY Y BUMEIOM.\.cnte cxcaaiees fase nlasnivielintiats ata dreveees 


Elevated Lines Stations 


Os Baste StAtIONS pars. \eceicik ole scot eUeie, cas Ue Lele haere 
10. Elevated and C., N.S. & M. Ry. .............. 


Number of Stations Used by 
C.E.Co. C.§.L. Elevated 


4 gs 
2 


= B 
po-an— - 


62 32 
3 3 


nQ 
cma 
o 
$<) 
B 
D 
ise 
2 
=. 
° 
b 
° 
Ko} 
ro) 
4 
° 
oo 
@O 
Q 
ion 
@ 
Q 
° 
B 
B 
° 
is} 
= 
o 
2 
= 
=n 
& 
= 
° 
i=} 
Q 
° 
B 
Ko} 
2 
B 
Ss 
Na] is) 
Bl wl —w 


Mo talistations tenis....s.82. elm tials. aie ete ase 


65 35 


cated in Fig. 5. Only the Edison 
Company stations which furnish en- 
ergy to the railway systems are 
shown. Table II gives this informa- 
tion in a more convenient form. 

The surface line railways have an 
investment in substation property 
now in service of about $4,750,000, 
of which $3,500,000 is in station 
equipment and the remainder in 
buildings and real estate. 

In Chicago the trolley line is sec- 
tionalized by section insulators and 
each section is fed from a separate 
feeder panel in the substation. This 
feeder is often composed of several 
cables running by different routes 
and tapping in at different points to 
a distribution cable on the street, 
from which feed taps are made to the 
trolley wire. This “radial” system 
of distribution is not so economical 


tinuity of service, as it is quite un- 
likely that both the sections adjacent 
to a disabled section would also be 
out of service. 

In the central portion of the city 
all feeders are in ducts underground, 
with laterals up poles for feed taps 
to the trolley. In the outer portions 
of the city all distribution is by over- 
head lines, with a jumper connection 
to the feed span. All cables are rub- 
ber insulated. The clamps holding 
the weatherproof riser to the pole 
have an insulating band between 
them and the pole, and the cable is 
held in the clamp by a split insulator. 
This gives three insulations between 
the conductor and the pole and prac- 
tically prevents “hot poles.” 

The basis upon which the positive 
and negative feeder systems were to 
be computed was established by the 


Board of Supervising Engineers. 
That for the positive system is as 
follows: 

1.. The d.c. bus at substations will 
be operated at approximately 600 volts. 

2. An allowance of 40 kw. in sub- 
station capacity will be provided for 
each standard double truck car or its 
equivalent operated. (The standard car 
then weighed approximately 26 tons 
light.) . 

8. In calculating copper for current- 
carrying capacity an allowance of 75 
amp. per standard car shall:be allowed. 

4. An average drop of 50 volts will 
be allowed between the d.c. busbars and 
the center of load of each trolley sec- 
tion, due provision being made for the 
lines to take care of emergency cases. 

5. The carrying capacity of insu- 
lated cables shall be calculated upon the 
following basis: 

In arriving at the basis for 
kilowatt and ampere requirements 
extensive tests were made on individ- 
ual cars in actual operation in dif- 
ferent kinds of service. Tests were 
also made upon groups of from eight- 
een to seventy-six cars operating on 
isolated trolley sections of a mile or 
more in length, by stationing observ- 
ers to note the cars entering and 
leaving the section and to take cur-. 
rent and voltage readings on the sec- 
tion feeders. The values finally de- 
cided upon included requirements for 
heat and light and operation under 
winter conditions. The methods of 
test and computation are fully de- 
scribed in the second annual report 
of the Board of Supervising Engi- 
neers (1908), and in a paper by the 
writer on “Low Tension Feeder Sys- 
tems for Street Railways” (Jour. 
West. Soc. “ng., June, 1910). 

A question of considerable impor- 
tance is the interconnections of sta- 
tions so that the temporary shut- 
down of one will not throw out of 
service all the sections fed from that 
station. One method of accomplish- 
ing this would be to install in every 
station sufficient copper leading from 
the adjacent stations to enable the 
full current capacity of the disabled 
station to be fed into it from the 
others. The presence of such trunk 
tie lines would be highly desirable 
during an emergency, but would be 
of no service at other times, except 
as equalizers between the stations. 
The investment for such ties would 
be quite large. Essentially the same 
results have been secured in Chicago 
by selecting a number of the more 
important trolley sections and feed- 
ing them from two stations. 

The entire trolley network is sec- 
tionalized with insulators between 
the sections. All of the trolley sec- 
tions on the more important traffic 
lines are fed from two or more sub- 
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stations. These “tie lines” are so 
proportioned that on the whole sys- 
tem, in case of a shutdown of some 
of the stations, those remaining in 
service could carry the load through 
the tie lines. In all cases these tie 
lines are uniform size cables running 
through from one station to another, 
with the load for the trolley section 
tapped off somewhere between. The 
amount of emergency current drawn 
over the tie lines is regulated by the 
resistance of the cables and by volt- 
age control at the stations—a lower- 
ing of voltage at a station throwing 
more load on adjacent stations. This 
tie-line feeder system represents in 


a measure a factor of safety neces- 


sary for successful operation. The 
number of tie lines varies with the 
importance of the stations and the 
density of traffic on the individual 
section fed from them. 

Fig. 5 shows the direct-current tie 
lines between stations furnishing en- 
ergy to the surface railways in Chi- 
cago. Similar ties exist on the ele- 
vated system between their stations. 
The diagram indicates the various 
classes of substations, as to owner- 
ship, and distribution of current to 
surface and elevated lines. It will 
be noted that some ties exist between 
steam stations and railway substa- 
tions. These ties are not normally 
in service but are available for use 
when it is necessary to run the steam 
stations, as in severe winter peaks. 
Then the tied-in substation may be 
relieved of this portion of its load, 
which will be available for other sec- 
tions. This plan of providing a flex- 
ible and partially duplicate system of 
feeders has worked well in practice. 
The feeder system has been so re- 
liable that service interruptions due 
to lack of power are virtually un- 
This system of the feeders 
forms the complement of the alter- 
nating-current tie lines already dis- 
cussed. 

It is too often the case among 
electric railways that the return cir- 
cuit, except possibly for rail bond- 
ing, is neglected, while the positive 
system is carefully planned and con- 
structed. A poorly built negative 
system does not jeopardize life or 
cause delays to the same extent as 
similar neglect in the positive sys- 
tem, but elements of danger and loss 
are present which are of great im- 
portance. With these thoughts in 
mind the Board of Supervising En- 
gineers determined to make the re- 
turn circuit of the best type possible, 
by the following means: 

1. Utilizing the full conductivity of 
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the rails, and making the rail joints 
CEN ae in conductivity to that of the 
rail. 

2. Providing for full conductivity 
through the special trackwork. 

3. Providing additional return con- 
ductivity so as to keep the potential 
gradient on the track to a fair value, 
and the maximum drop within the limit 
set by ordinance. (This also limited the 
current density in the return circuit.) 

The first was accomplished by elec- 
trically welding the rail joints, which 
produced a conductivity through the 
joints somewhat in excess of an un- 
jointed length of track. Cross-bonds 
were provided every 330 ft. between 
all four rails, so that a break in a rail 
did not materially affect the total 
conductivity. Each rail of 129 lb. had 
a conductivity equivalent to 1,500,000 
cire.mil of copper. Full conductiv- 
ity through the special trackwork was 
secured by installing long bonding 
cables completely around the special 
work, with the ends of these cables 
electrically welded to the straight 
track on each side of the special 
work. Each internal joint was 
bonded with No. 00 pin terminal 
bonds, and the conductivity of heavy 
twelve-bolt joint plates was also util- 
ized. An entire piece of track special 
work may be removed without mate- 
rially reducing track conductivity. 

In addition to the four electrically 
welded rails, auxiliary copper cables 
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rail joints and cable terminals. In 
computing the requirements of the 
return circuit a map was prepared 
showing the network of tracks and 
the distribution of cars. From this 
a diagram was prepared showing the 
load in amperes for each side of any 
mesh in the network. The current 
must of course return to the station 
from which the corresponding posi- 
tive feeders are run. A preliminary 
estimate was made of the probable 
amount of copper required on each 
street in addition to the rails, the 
resistance of each mesh of the net- 
work was determined, and the dis- 
tribution of the current returning to 
each station was calculated by the 
laws of divided circuits. The drop 
in each section was computed and the 
resultant drop around each mesh was 
determined. Between two corners of 
a mesh the drop must be the same by 
all paths, and if this was not found 
to be so the current was redistrib- 
uted. This process indicated in many 
locations that the current was not 
properly distributed. At these local- 
ities a recalculation was necessary. 
In this way the copper distribution 
for the entire return system was cal- 
culated. In these calculations aver- 
age conditions with respect to the re- 
turn of current to the negative buses 
at maximum load were approximated 


TABLE III—INVESTMENT IN POWER PROPERTIES FOR RAILWAY USE 


Generating Substations Distribution Total 
Commonwealth Edison Company............. $19,800,000 1,125,000 18,000,000 38,925,000 
CUIGACOMSUTLACOMINNOS Gr vie dic risseereseacetasicieie! | ws waeeres 4,750,000 13,500,000 18,250,000 
EONS ge for Wt B00 7s a 4,500,000 425,000 3,625,000 8,550,000 
$24,300,000 6,300,000 35,125,000 65,725,000 
are used on every street. In the ma- as nearly as possible. But on ac- 


jority of streets one 1,000,000-circ.- 
mil cable is buried between the 
tracks, and each cross-bond is con- 
nected to this cable. This auxiliary 
cable continues through the track 
special work and is tied solidly to the 
special bonding cables referred to 
above. On some of the less impor- 
tant streets a 500,000-circ.mil cable 
only is used. Near substations the 
amount of copper is increased, so as 
to keep the current density in the re- 
turn circuit within a maximum value 
allowed. This has the effect of limit- 
ing the potential gradient in the re- 
turn circuit and so reducing the 
tendency to produce stray currents. 
The amount of copper thus used in 
the return circuit is equivalent to ap- 
proximately 875,000 circ.mil for each 
double track, 

Before deciding on the types of re- 
turn circuit construction many tests 
were made covering various phases 
of the circuit, such as types of bonds, 


count of changes in distribution with 
each extensive rerouting or change 
in stations, it has been necessary to 
make studies of various localities 
from time to time. 

The investment of the surface 
lines in the positive and negative 
feeder system is about $13,500,000, 
including duct and pole lines, all cable 
and trolley wires and all equipment 
necessary, outside of the substations. 

The investment in railway power 
properties now in service may be 
summarized in table III. 

The allocation of the Common- 
wealth Edison Company investment 
in property for railway use was made 
upon the basis of the energy fur- 
nished as compared to the total, and 
upon the equipment required. While 
it is an estimated portion of the total 
it probably represents a fair value of 
investment involved for railway use. 
The investment values given are for 
equipment now in service. 
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Chicago Elevated Vies with London Underground 
; in Beauty of 
Traction 
Posters 


UCH favorable comment 

has been evoked by the 
artistic posters now appearing 
on the stations of the Chicago 
elevated roads. A well organ- 
ized campaign has been laid 
out so that the copy of the 
posters is varied according to 
the seasonal activities of the 
people. The reproductions here 
are typical of the subject matter 
utilized. The fact that these 
posters stand out so markedly 
from the usual type of adver- 
tising which appears on the 
stations has been an important 
factor in the attention attracted. 
They are. printed in three colors 
and measure 39 in. x 77 in. 
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Typical North Shore Limited train photographed while traveling 65 m.p.h. over rock-ballasted trackway 


$1.00 Revenue for $1.47 Investment 


By C. E. THOMPSON 


Assistant to the President 


Chicago, North Shore & Milwaukee Railroad 


How the Chicago, North Shore & Milwaukee Railroad Has Been Built Up— 
Gross Revenue Has Been Increased 350 per Cent in Six Years by a 
Splendid Improvement of the Physical Property and an 
“Intense Application of Selling—Total Investment 
Has Been Decreased from $11.80 to $3.76 


HE Chicago, North Shore & 
| Milwaukee Railroad, now com- 
monly called the “North Shore 
Line” or the “Road of Service,” was 
organized six years ago (1916) to 
take over the properties of the Chi- 
cago & Milwaukee Electric Railroad 
Company of Illinois and the Chicago 
& Milwaukee Electric Railroad Com- 
pany of Wisconsin. The properties 
had been operated by federal re- 
ceivers for eight and one-half years 
or since January, 1908. 

An appraisal of the property at the 
date of reorganization showed an in- 
vestment of $12,252,000. The prop- 
erty needed many improvements; im- 
provements in roadbed and _ track, 
overhead and transmission lines, roll- 
ing stock and power equipment, and 
improvements in shops and termi- 
nals. Most of all it needed improve- 
ment in traffic and revenue which 
would make possible the financing of 


‘per Dollar of Annual Gross 
Revenue 


the improvements in physical prop- 
erty which were necessary to the im- 
provement of the service. 

The reorganization plan provided 
for practically no working capital; 
business generally was staggering 
from the early effects of the World 
War, and the condition of the electric 
railway industry of the country was 
such that to obtain new money from 
the sale of electric railway securities 
presented a problem of serious un- 
dertaking. 

The situation was one that called 
for an executive with unusual vision 
and courage and the organizing abil- 
ity which gets things done. Presi- 
dent Britton I. Budd saw at once that 
with terminals in Chicago and Mil- 
-waukee, having a combined popula- 
tion of 3,000,000, the rapidly growing 
North Shore suburban district 


between Evanston and Lake Forest, 
and the growing manufacturing 
cities of Waukegan, Kenosha and 
Raéine, having a combined popula- 
tion of 200,000, the development of a 
high-class, high-speed electric rail- 
way service would create traffic and 
justify the necessary investment. 
While the problem is still in the proc- : 
ess of solving, the result at the end: 
of six years is one dollar per annum- 
increase in gross revenue for each: 
dollar and forty-seven cents increase 
of investment. At the date of re-- 
organization the investment for each - 
dollar of annual gross revenue was 
$11.80. The investment is now $3.76- 
for each dollar of annual gross rev-- 
enue. The total investment is now 
$17,616,000. The gross operating 
revenue for the year ended June 30, 
1916, was $1,038,183; for the year 
ended June 30, 1922, $4,674,171, an 
increase of 350 per cent in six years. 
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Many forecasts were made by 
financial, engineering and operating 
experts as to the probable results 
which could be obtained in the way 
of increased revenue and traffic, but 
the actual results have far exceeded 
what was once considered the wildest 
flight of engineering imagination. 
The methods used in building up this 
property will be treated under two 
broad headings: First, giving serv- 
ice; and second, selling service. 


GIVING SERVICE 


As previously stated, many im- 
provements to the physical property 
were necessary before the character 
of the service and the reliability of 
the service could be placed on a real 
service basis. The additions to the 
rolling stock and the improved shop 
practices; the additions to and 
changes in maintenance standards of 
the roadway, tracks and buildings; 
and the additional power and trans- 
mission equipment and methods em- 
ployed in maintaining the overhead 
trolley system are each treated in 
other articles in this issue of Hlectric 
Railway Journal, and will be referred 
to in this article only to show their 
effect upon the giving and the selling 
of service. 

The financing of improvements to 
the amount of five and a half million 
dollars during this period was no 
small task in itself. The demand for 
money to finance the manufacturing 
and other industries directly engaged 
in producing equipment and muni- 
tions for the prosecution of the 
World War, the rapidly advancing 
cost of rendering service, the slow 
and dilatory action of governmental 
authorities in granting increases in 
rates of fare, forced many electric 
railways into bankruptcy and ruined 
the credit of the industry. And the 
rates, when money was obtainable, 
were so high as to be almost prohibi- 
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The North Shore Line 


tive. For these reasons the money 
obtained for improvements during 
this period was from the sale of 
equipment certificates, from short- 
term notes secured by first mortgage 
bonds and from operating revenue. 
Of the total new investment made, 
less than 50 per cent is now repre- 
sented by outstanding securities. 
The most important part of a rail- 
road is its terminals. When the 
North Shore line took over the prop- 
erties, the southerly terminal was at 
Evanston, where passengers were 
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transferred to the Chicago Elevated 
Railroads. The Milwaukee terminal 
was in Second Street, a busy busi- 
ness thoroughfare, with a waiting 
room in a dilapidated store building. 
One of the first steps of the new man- 
agement was to acquire property a. 
block long and half a block wide for 
a terminal site. A beautiful modern 
station building was constructed with 
train sheds and tracks for convenient 
and efficient handling of the traffic. 
This station was opened to the public 
with appropriate ceremonies on Sept. 
14, 1920. At the time, the site se- 
lected was.thought by many to be too 
far from the’ business center of Mil- 
waukee. The growth to the west has 
been so rapid that our terminal is 
now very near the business center of 
the city. We have recently acquired 
practically all of the east half of the 
block bounded by Syeamore, Cly- 
bourn, Fifth and Sixth Streets to 
provide for future developments of 
our passenger and merchandise dis- 
patch business. 

The Chicago terminal presented an 
entirely different problem. The pur- 
chase of a terminal was entirely out 
of the question. Negotiations by the 
receiver for the lease of terminal fa- 
cilities had been pending for some 
time, but the obstacles seemed to be 
insurmountable. The matter was 
again taken up promptly after the 
reorganization, and finally resulted 
in the leasing of all the property of 
the Chicago, Milwaukee and St. 
Paul Railway lying between Wil- 
mette and Montrose Boulevard, Chi- 
cago. Coincident therewith an oper- 
ating agreement was made with the 
Chicago Elevated Railroads for the 
joint use of the St. Paul property 
and for North Shore trackage rights 
over the elevated lines to and around 
the Union Loop and as far south as 
Twelfth Street on the south side. 
Operation under this agreement was 


Multiple-unit equipped cars used in merchandise dispatch service 
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The Chicago, North Shore & Milwaukee R.R., in keeping with 
its policy of improving all facilities for the convenience of pas- 
sengers, on Aug. 12 opened to the public a new station in Ke- 
With the exception of the Milwaukee terminal, the 
new Kenosha station is the most imposing on the road and in 
fact is claimed to be one of the show places of that city. 


‘‘nosha, Wis. 


34 ft. wide. 


Special 


Artistic new station recently opened in Kenosha, Wis. 


attention was devoted in designing it both to obtain maximum 
utility for railroad purposes and produce a building that would 
harmonize with the site. 
Across the tracks on the west side of the line is a 
platform and a waiting room 48 ft. x 18 ft. 
accommodate a five-car train. The building cost was $75,000. 


The main building is 131 ft. long and 


The platform will 


begun on Aug. 1, 1919; and. the 
rights were subsequently enlarged to 
provide for North Shore operation 
to Sixty-third and Dorchester Ave- 
nue in the Woodlawn district of Chi- 
cago. This terminal enables us to 
deliver passengers, at their pleasure, 
directly to the Loop, the business 
heart of this great city, or to the up- 
town business center at Wilson Ave- 
nue, or to the largest south side busi- 
ness center at Woodlawn. 

The passenger service, from which 
86 per cent of. the revenue.is derived, 
has been gradually improved and re- 
arranged to meet the needs of our 
patrons until there are now five dis- 
tinct classes of passenger service— 
city street car service which is oper- 
ated in Waukegan, Ill., and Milwau- 
kee, Wis.; local interurban service 
between Evanston and Waukegan at 
half-hourly intervals, between North 
Chicago and Milwaukee at two-hourly 
intervals and between Lake Bluff and 
Area at half-hourly intervals; ex- 
press interurban service between 
Chicago (Loop) and Waukegan at 
“half-hourly intervals; limited in- 
terurban service between Chicago 
(south side) and Milwaukee at hourly 
intervals daily and half-hourly inter- 
vals on Saturdays, Sundays and holi- 
days; De Luxe trains (of which there 
are six daily) between Chicago and 
Milwaukee, making stops only at 
Evanston, Kenosha and Racine. These 
trains, called the “Badger,” “Inter- 

_ state’ and “Eastern,” which were 
recently added to the schedules, make 
_ the 86.5 miles in two hours and ten 


minutes and have proved very popu- 
lar. They carry dining cars or par- 
lor-buffet cars, are usually three to 
five car trains, and at least once each 
week the “Badger” is run in two sec- 
tions of four cars each. We have 
found that high speed and reliable 
service with few stops are appre- 
ciated by our patrons. 


DINING CAR SERVICE IS 
VERY POPULAR 


One of our most popular features 
is the dining car service. Special 
table d’hote and a la carte service is 
now provided on seven trains daily. 
Everything served on these dining 
cars from the soup, via the North 
Shore special steak, to the toothpicks 
and after dinner mints is the best 
that money can buy and it is pre- 
pared by experienced chefs who know 
how. Reasonable prices add to the 
enjoyment of the meals. The most 
recent addition to the service is the 


E 


“Eastern Limited,” which makes con- 
nection in Chicago with the “Broad- 
way Limited” and the “Twentieth 
Century” for New York and other 
Eastern points. These trains have 
parlor cars as well as coaches, and 
parlor-observation cars will soon add 
attraction to these already popular 
trains. 

Another feature which is operated 
for the convenience of our patrons 
are the concessions and restaurants 
in our stations. Realizing that the 
traveling public usually avoids rail- 
road concessions and restaurants for 
fear of inferior goods and exorbitant 
prices, and knowing from experience 
the difficulty of controlling the prices 
and service when the concessions are 
operated by outside parties, we have 
undertaken to operate these as part 
of North Shore service. A _ high 
standard of quality and service is 
maintained. Where practical, local 
and nationally advertised brands are 


| 
| 
| 
| 
| 


Better view of waiting shelter opposite main station, Kenosha 
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sold at the prevailing local prices. 
In our Milwaukee terminal station 
the restaurant is of the most modern 
design, fully equipped for both table 
and lunch counter service. A plate 
lunch is served at 35 cents and a full 
course dinner at 50 cents. This serv- 


men who were to operate the cars. 
Street car fares were being increased 
wherever possible in an attempt to 
cover the rapidly increasing cost of 
operation. We explained our situa- 
tion frankly and expressed the hope 
that the one-man safety cars would 
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Trend of revenue resulting from improvements and salesmanship 


ice attracts not only those traveling 
via our road, but also draws largely 
from Milwaukeeans. These conces- 
sions now operated in seventeen of 
our stations produce gross revenue 
in excess of $300,000 per annum and 
in addition to the convenience to our 
patrons, they add a neat sum to our 
net revenue. 

Our city street car service in: Wau- 
kegan and Milwaukee was as unprof- 
itable as most lines of like character. 
In 1919 one-man safety cars were 
purchased for the Waukegan city 
line and placed in operation early in 
1920. Before the cars were placed 
in service, the idea was sold to the 
city officials, to the public and to the 


enable us to give better service and 
at the same time keep the fare down 
to a reasonable basis. The trainmen 
were thoroughly instructed in the 
handling of this type of car. By the 
use of these cars the service was in- 
creased 90 per cent, the fare was 
kept down to 6 cents, the traffic was 
increased substantially and the finan- 
cial improvement has been quite 
gratifying. The Wisconsin Railroad 
Commission has approved of similar 
operation on our city line in Mil- 
waukee. The cars are being built 
and will soon be in service. 

The passenger service on our 
branch line between Lake Bluff and 
Area has never been profitable. We 
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Seasonal variation of traffic, service and earnings, North Shore Line 


are now having built for use on this 
line some light-weight interurban 
cars, designed for operation by either 
one or two men. The reduction in 
operating expenses which will be- 
come possible by the use of this car 
will, we believe, make this branch at 
least self-supporting. 

In 1916 the Adams Express Com- 
pany was operating on our line and 
we also did a small amount of car- 
load freight business. The express 
contract was unprofitable, and the 
possibilities of carload freight were 
limited to a small part of the line and 
consisted largely of sand, gravel and 
crushed stone, which moved only dur- 
ing the summer months when road 
building and other construction work 
was being done. The express com- 
pany discontinued its service in 1917 
and we inaugurated a merchandise 
dispatch service. This business is 
handled in express cars constructed 
for the purpose and the service cor- 
responds with express service with- 
out the pick-up and delivery features, 
although the rates are on a par with 
the steam road freight rates and the 
steamboat rates. From a very small 
beginning this department has de- 
veloped rapidly until the revenue 
from this source is more than half 
a million dollars per annum. 


FACILITIES PROVIDED FOR MERCH- 
ANDISE DISPATCH: SERVICE 


Twenty cars are used exclusively 
in this service and fifteen additional 
cars are now: being built. Four re- 
ceiving and delivering stations are 
provided in Chicago at convenient 
points. The principal station is at 
Franklin and Austin Streets near the 
Loop. On the south side is one on 
Sixty-third Street near Calumet and 
one at Forty-first and Union in the 
Stock Yards district. The north side 
station is on Montrose Boulevard 
near Broadway. Cars are operated 
to the Montrose station and to the 
Sixty-third Street station. Between 
Montrose and Franklin stations and | 
between Sixty-third Street and Union © 
Avenue station transfer is made by | 
motor trucks. The North Shore Line | 
owns and operates six 5-ton tractors 
and fifteen 10-ton trailers for use in 
making this transfer. Two stations 
are operated in Milwaukee, the prin- 
cipal one, which is 400 ft. long with | 
track capacity of ten cars, is located 
on our main terminal property at 
Sixth and Clybourn Streets. The 
other is at Harrison Street near the ij 
south city limits. Ample station fa- | 
cilities are also provided at Racine, | 
Kenosha, Waukegan, North Chicago | 
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and other points. In addition to 
local shipments on our line, business 
is interchanged with other rail car- 
riers and with boat lines in both 
Chicago and Milwaukee. : 

Lying west of the North Shore 
Line in northern Illinois and south- 
ern Wisconsin, there is a chain of 
very beautiful lakes. This territory 
provides vacation and _ recreation 
places for many thousands of Chicago 
and Milwaukee families. Many have 
their summer homes on these lakes 
and many tourists are attracted by 
the fine fishing in spring and sum- 
mer and the hunting in fall and win- 
ter. The North Shore Line plans to 
make this beautiful playground much 
more accessible and bring it much 
nearer to the cities, by extending its 
service into this region. A start was 


' made this season by providing motor 


bus service between Kenosha and 


Lake Geneva, Wis. - This service was 


popular from the start, and before 
another summer we will establish 
other lines until the entire territory 
is adequately served. 


SELLING SERVICE 
Does the live merchant, having se- 
lected a good location, installed mod- 
ern equipment and tastily arranged 
his high-class merchandise, sit down 
with folded hands and wait for cus- 


- tomers to come to him? Or does the 


successful manufacturer fill his ware- 
hhouses with his product and then 
wait for customers to come to him? 
No! These men advertise. They 
send out their salesmen and their 
sales engineers, who give reasons 
why they should receive patronage; 
who explain the superior value of 
their product or merchandise, their 
‘process of manufacture, the respon- 
sibility of the men behind their busi- 
ness, their ability to make prompt 
deliveries; they get in personal con- 
tact with their customers and cre- 
ate friendships; they use modern 
selling methods. 

Modern selling methods are as nec- 
essary in the transportation business 
as in the sale of haberdashery, boots 
and shoes, or farm implements. To 
build a railroad, equip it with fine 
cars, provide stations and good serv- 
ice and then sit down and wait for 
customers will naturally get the same 
results as the retail merchant or 
manufacturer gets who uses this 
same out-of-date method—a bare ex- 
istence or mediocre living. 

Our selling methods will be treated 
under three divisions, i.e., advertis- 


ing, sales force and public relations. 


We have used various forms of ad- 
vertising. The most effective me- 


dium is by word of mouth from pa- 
trons who have been pleased by the 
service. You know it means some- 
thing, when traveling men are sit- 
ting around the hotel lobby, to have 
Bill say to John, “Have you used the 
North Shore Line? That’s the best 
service I know of”—and go into de- 
tails to support his statement. Our 
patrons are our best advertising me- 
dium. And then we use the news- 
papers, not only the large dailies in 
Chicago and Milwaukee, but also the 
dailies and the weeklies in the smaller 
cities and towns through which we 
operate. We use the large outdoor 
advertising boards in carefully se- 


and distributed to a large mailing 
list and algo direct to our patrons on 
the cars. This unique “house organ” 
is stamped by the individuality of its 
Scotch -editor, and while it bristles 
dry humor, it also carries a message 
each. month_with his philosophy and 
about some improvement or new serv- 
ice which the road is providing. 

_ Another form of advertising which 
we have used freely is paint. No, I 
don’t mean the paint used: on the bill- 
boards and posters. I mean the paint: 
used on the cars and the stations, and 
on the signs and signals along the 
right-of-way. No money is spent in 
the maintenance of a railroad to bet- 


Main waiting room in new Kenosha station 


lected locations, most of which are 
illuminated, and also posters at our 
own stations and on the Chicago Ele- 
vated platforms. We use the street 
car and elevated car cards and many 
thousands of folders and time cards 
annually. We have used stereopticon 
slides in the motion picture theaters 
with good results and we have two 
excellent motion picture films which 
we use in the theaters and at public 
gatherings of every kind. These are 
called the “Green Bay Trail” and the 
“Pace of Progress,” each in its inter- 
esting way showing the development 
of transportation from the Pioneers 
and the Indians to the highly de- 
veloped electrically operated service 
of the North Shore Line. These films 
will be exhibited at the convention 
at the North Shore exhibit space. 
We also have the “North Shore 
Bulletin,” which is issued monthly 


ter advantage than that spent for 
paint. You not only preserve the 
steel and the wood which is covered, 
but you show the public that you are 
up and doing. In addition to the 
paint we have used shrubs and flow- 
ers and grass, and the lawnmower, 
to improve the appearance of our 
station grounds. 

As J have said before, the most ef- 
fective advertising medium is by 
word of mouth. While we have been 
improving the roadway, adding new 
equipment, building new stations and 
improving the service, yes, and rais- 
ing the rates, we have told our pa- 
trons our plans and called their at- 
tention to the improvements and ex- 
plained the reasons for increasing 
the rates; all the time giving them 
something to think about and to talk 
about and letting them know we have 
transportation for sale. 
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We believe that advertising pays. 

And while it is very difficult to meas- 
ure results directly, we think all 
the forms of advertising used have 
produced. But we haven’t depended 
entirely on paint and printers’ ink. 
We have our salesmen on the road 
zalling upon our trade. Our traffic 
men find shippers who don’t know 
about our merchandise dispatch serv- 
ice. They find booking agents who 
didn’t know the North Shore could 
handle the properties of a troupe 
having an elephant and_ several 
ponies. They call at stage entrances 
on actresses who didn’t know they 
could, by using the North Shore 
service to Chicago, leave Milwaukee 
after their evening performance and 
be in St. Louis for rehearsal the fol- 
lowing morning. They find many 
lodges which are pleased to learn 
that the North Shore has all ready 
for their use their illuminated em- 
blem to be placed on the front end of 
their special train. Our traffic men 
not only find new customers but they 
keep in touch, both by personal calls 
and by mail, with those who already 
know of and are using our service. 
‘ Our sales force is not confined to 
our traffic department, however. All 
of our employees are salesmen, and 
especially those who come directly in 
contact with our patrons, such as our 
station agents and our conductors. 
By intelligent selection, careful in- 
struction and close supervision we 
now have courteous, obliging, well- 
informed “business-getters” on our 
trains and in our stations. Supple- 
menting the usual rule books, bulle- 
tins and other written instructions, 
we have frequent meetings with our 
agents and also with our trainmen 
at which our plans for new lines of 
service are discussed, questions are 
asked and answered and the part our 
agents and trainmen have in devel- 
oping and keeping business is em- 
phasized. Our patrons are impressed 
with the uniform courtesy of our em- 
ployees, and both the employees and 
the management are proud of our 
reputation in this respect. 


PUBLIC RELATIONS AND EMPLOYEE 
RELATIONS 


The progress which has been made 
in the development of this property 
can be attributed in large measure 
to a very definite policy of fair and 
liberal treatment of our employees 
and the public. The road has. paid 
the highest wages conditions would 
warrant and provided the best work- 
ing conditions. At the Highwood 
headquarters a restaurant is pro- 
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vided which serves wholesome, well- 
cooked food at cost, and a liberal dis- 
count is allowed employees at all 
restaurants and concessions operated 
by the company. Recreation rooms 
are provided at Highwood and at 
the Milwaukee Terminal. A visiting 
nurse is provided by the company to 
assist any who are sick or have sick- 
ness in their family. A mutual 
benefit association, to which all em- 
ployees are eligible to membership, is 
supported on the basis of the com- 
pany paying into the fund 50 per 
cent of the amount contributed by 
the members. This association pays 
both sick and death benefits and has 
proved very: helpful. Americaniza- 
tion work among our foreign speak- 
ing employees is directed by an ex- 
pert in this line, assisted by vol- 
unteer services from our supervisory 
force. This work includes teaching 
of English, instruction in American 
ideals and standards, sanitation and 
recreation; our objective being the 
naturalization of these men until our 
employees are 100 per cent American 
citizens. 

: Organized safety work under the 
direction of the bureau of safety has 
had a prominent part in the im- 
provement of the service. This 
work is so organized that the in- 
terest of every employee is enlisted, 
every suggested improvement in 
operating practice and in_ the 
physical conditions are carefully con- 
sidered and promptly acted upon. 
Our standard is service with safety. 
In addition to its work among our 
employees, this organization has 
preached the gospel of safety to all 
school children and to many clubs 
and societies in our territory. 

All legitimate claims, whether for 
personal injury, loss or damage, 
overcharge, or for ticket refunds, are 
settled promptly and whenever pos- 
sible on the day received. 

During the six years we have ob- 
tained new franchises in Waukegan, 
Lake Forest and Highland Park. 
Each case involved the acquisition 
from the city of all or parts of the 
public streets, for private right-of- 
way and for extensive improvements 
in the way of track extensions and 
the relocation of highways. Negotia- 
tions were on a business basis, the 
public was fully informed as to what 
the railroad was to get and what it 
was to give the city in addition to 
the better service which the im- 
provements would make possible. In 
two of these cities having commis- 
sion form of government, the fran- 
chises were approved by popular vote. 
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The passenger fares six years ago 
were very low, the average being less 
than 14 cents per mile. Rapidly 
rising costs due to the World War 
made increases imperative. This 
involved not only increasing the — 
mileage rates but also the setting 
aside of commutation rates provided 
by municipal franchises. Our first 
step was to increase the rates to 
2 cents per mile and eliminate the 
low commutation fares. Through 


extended hearings before the state | | 


commissions our cards were all on Wa 
the table face up, the public was | 


fully advised as to both the legal and > 


economic phases of the situation, 
and the first bridge was crossed in 
1917 with little, if any, ill-feeling. 
Later in 1918 our interstate and 
Wisconsin intrastate rate was in- 
creased to 2% cents per mile; in 
September, 1920, to 2.7 cents per 
mile, and finally in November, 1920, 
to 8 cents per mile, the rate for 
Illinois intrastate traffic remaining 
at 2 cents per mile on account of 
statutory limitations until July, 1921, 
when these rates were raised by — 
order of the Interstate Commerce 
Commission to the same basis as the 
interstate rates to remove the dis- 
crimination against interstate traffic. 
When our service was extended into 
Chicago, commutation rates 
voluntarily established between Chi- 
cago and the Illinois suburban towns 
on the basis of 1.6 cents per mile for 
the twenty-five ride ticket and 1 84 
cents for the ten-ride ticket. These 
rates. which are still in effect, aver- 
age 28 per cent higher than corre- 
sponding rates on the steam road 
between the same _ stations. 
other passenger rates are uniform 
for the entire line and are now: 


Interurban: 
Cash fare ...... ..3.3 cents per mile 
Picket: Lar er vors ca eeeees 3.0 cents per mile 
25-ride ticket ......2.5 cents per mile 
1,000-mile book ...... 2.5 cents per mile 
60-ride monthly ...... 1.5 cents per mile 
50-ride child’s ........1.0 cent per mile 
City Lines: 
Waukegan ......... 6 cents 
Milwaukee 6 cents 


Modern business success is accom- 
plished through organization. In 
addition to the many other problems 
involved in the rapid development of 
this property, there was the prob- 
lem of developing an organization. 
This was largely accomplished by 
selecting men from the ranks and 
training them for superintendencies 
and other supervisory positions. 
Through frequent meetings of the 
executives and supervisory force, the 
president outlines the policies to be 
followed. Programs are laid out, all 


were ||| 


All /} 
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‘| criticisms and suggestions are con- 
sidered and each department kept 
closely 


in touch with all contem- 
plated changes in service and plans 
for development of the property. All 
matters of importance are referred 
to a special committee or to one of 
the standing committees for careful 
consideration and for their recom- 
mendation. The more important of 
the standing committees are the rate 
committee, which considers all con- 
templated changes in passenger, 
merchandise dispatch and freight 
rates; the authority for expenditures 
committee, which passes upon all ex- 


penditures for additions and better- 


ments to the property, and the 
budget committee. -The work of the 
A.F.E. committee (as the second is 
called) has been especially impor- 
tant owing to the fact that the small 
amount of money available each year 
had. to be expended for those im- 
provements which would be the best 


_ from the revenue producing stand- 


point. When money for improve- 
ments depends upon each dollar ex- 
pended producing 70 cents additional 
revenue annually, great care must be 
used in deciding which of the many 
“necessary” improvements to defer. 

The work of the budget committee 
has also been very important. We 
are using the budget system for the 
sixth year for both operating and 
capital expenditures. Prior to the 
beginning of the year, each depart- 
ment submits in detail and by Inter- 
state Commerce Commission classifi- 
cation of accounts the amount 
required each month of the ensuing 
year to operate that department. 
These estimates are predicated upon 
an assumed operating schedule pre- 
pared by the transportation depart- 
ment and passed upon by the budget 
committee. Based upon the same 
estimated car-miles for each class of 
service, the committee carefully 
estimates the operating revenue, and 
a budget of operating revenue and 
operating expenses is thus prepared. 
After carefully considering the 
estimates of capital expenditures re- 
quired, the committee determines 
the maximum total amount that can 
be financed, based upon the budget 
of operating revenue and expenses. 
This committee then eliminates 
those items of capital expenditures 


which can best be deferred. After 


determining in what months the new 
capital will be expended, the interest 
and other fixed charges are deter- 
mined and the income budget is com- 
pleted. The budget of capital ex- 
penditures and »perating income are 
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then submitted to the president and 
board of directors for approval. The 
actual results are then compared 
with these budgets monthly, and any 
over-expenditures promptly brought 
to the attention of the department 
responsible. The work of this com- 
mittee is so carefully done that the 
actual results for the year are fre- 
quently within 1 per cent of the 
budget estimates. 

Our auditing department has 
worked out a very complete cost ac- 
counting system under which the 
revenues and expenses of various 
classes of the service are segregated 
and reports rendered monthly so 
that each department knows what 
kind of a financial showing is being 
made. For example, a report is 
made monthly covering the operation 
of the merchandise dispatch service, 
another for carload freight, one for 
each of the city lines, one for the 
motor truck service, one for the 
motor bus service, ete. Monthly 
meetings are then held which are 
attended by the superintendents and 
the accounting officers at which the 
results are analyzed, attention is 
called to any unusual charges, and 
by the use of charts the general 
trend of each department is illus- 
trated. This cost system has been 
very helpful to the management in 
determining what classes of service 
are most profitable and along what 
lines it is best to make developments. 
It has also had an important part in 
the education and development of 
superintendents and others who have 
been promoted to supervisory posi- 
tions. To obtain real efficiency those 
directly in charge must know the 
cost of rendering service and must 
also realize that the service must 
always be just in advance of the re- 
quirements in order to create traffic. 

In addition to developing our own 
organization, we have used to ad- 
vantage various experts who render 
special service in systematizing the 
work of our own departments. 
Among these are the Bureau of Rail- 
way Time Service, Western Weigh- 
ing and Inspection Bureau, Western 
Demurrage Association, Bureau of 
Commercial Economics and_ the 
Bureau of Safety; also experts in 
filing, forms and correspondence, in 
valuation work and in accounting. 

Special attention has been given 
to the elimination of claims. When 
claims do arise they are disposed of 
promptly, but it is much _ better 
business to prevent them. In addi- 
tion to the direct effect upon traffic, 
accident prevention work has a 
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direct bearing upon the efficiency of 
the organization. Safety and effi- 
ciency go hand in hand. We have 
invested approximately $100,000 in 
crossing gates and automatic 
signals to protect the general public, 
besides the many improvements for 
the protection of our employees and 
our patrons. We are spending $150,- 
000 per annum in the maintenance 
and operation of safety devices. 
Practically all the work of our 
merchandise claim department is in 
the elimination of loss and damage 
claims. Actual payments in settle- 
ment of such claims now amount to 
less than 1 per cent of the gross. 
The North Shore management has 
the same threefold obligation that 


NUMBER OF TRAINS OPERATED ON 
CHICAGO, NORTH SHORE AND 
MILWAUKEE RAILROAD 


July,1916 July, 1922 

nm 2 n 2 

Meats al 

Poe 2s 

ce RSA pe Jee! 

Local Trains Q nt Anes 

Evanston-Waukegan ....103 116 71 64 

North Chicago-Milwaukee 23 21 386 27 

Lake Bluff-Area......... 36 40 68 68 
Express Trains 

Chicago-Waukegan ..... .. 59 69 

Evanston-Waukegan ..... .. 15 4 
Limited Trains 

Chicago-Milwaukee ...... ..- Pr eeor 659 

Evanston-Milwaukee ..... 30 Bal lite. 
192 210: 295 291 
every public utility has. The first, 


the obligation to serve the public, we 
believe we have met by giving this 
territory a very high grade, high 
speed, electrically operated railroad 
service. The second, the obligation 
to the employees, has also been met 
by providing good working condi- 
tions and by paying the highest 
wages which can be justified by the 
general economic conditions and the 
earning power of the property. The 
third, the obligation to pay a fair 
return to those who have invested 
their money in the property, has not 
yet been fulfilled. The investor’s 
position, however, has greatly im- 
proved since the reorganization, and 
the indications are that a fair re- 
turn may soon be earned, not only on 
the new capital invested, but also 
upon the fair value of the property. 
Much has been accomplished, but 
those responsible for the success of 
the road feel that only the founda- 
tion has been laid; that upon that 
foundation may be built a transpor- 
tation service meeting every need of 
the communities served, furnishing 
employment to many people at fair 
wages under favorable conditions, 
and earning a fair return for all 
those who may become financially in- 
terested in the Road of Service. 
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Comfort, speed, quick acceleration, operation in trains and on elevated structures, 
“through slow suburban territory and fast open country are among the 


Requirements Imposed in Desi 
North Shore Passenger Cars 


By H. A. OTIS: 


Engineer of Equipment 


Chicago, North Shore. & Milwaukee Railroad é 


LIMITED | | 

MILWAUKEE | ' \: 
=) | 

1] < - 


Type of steel passenger car which has proved very successful on North Shore Line 


ANY limitations and special 
M requirements were imposed 

upon the engineers in de- 
veloping the design of passenger 
equipment for use on the Chicago, 
North Shore & Milwaukee Railroad. 
Part of these restrictions and re- 
quirements are readily seen from a 
-brief characterization of the route 
-over which the trains Operate. 
-Trains start in the- Woodlawn sec- 
tion on the south side of Chicago, 
‘travel over the elevated railroads 
-through the Loop district, the Wil- 
son Avenue district and the north 
-side of the city, and then through 
the fine residential suburbs along the 
-North Shore. -Operation is entirely 
-over the elevated structures and 
tracks leased from the-Chicago, Mil- 


waukee & St. -Paul-Railroad to a _ 


-point approximately 16 miles north 
of the downtown Loop district, or to 


the southern edge of the village of 
Wilmette, where the North Shore 
tracks begin. From Wilmette to 
North Chicago Junction there are 
numerous suburban towns which re- 
sult in the necessity for a suburban 
service along this part of the line. 
From North Chicago to Milwaukee 
the route passes through open coun- 


_try and strikes the prosperous manu- 


facturing centers~ of --Waukegan, 


-Kenosha and Racine, covering a dis- 


tance of approximately 50 miles to 
Milwaukee, the -northern terminal. 
For many miles the North Shore line 
parallels the tracks of the Wisconsin 
division of the Chicago & North- 


-western Railroad, which operates 
-frequent, fast, first-class trains be- 


tween Chicago and Milwaukee. 

With the conditions of this route 
in mind, it will be seen that the 
North Shore cars must meet the lim- 


itations in length, width and height 
imposed by the clearances of station 
platforms and curves on the elevated 
structure, which was built many 
years ago without thought of servy- 
ing other than local service. For this 
reason the North Shore cars are nar- 
rower and shorter than they other- 
wise .would have been built.. The 


_vestibule- posts have also had. to be 


set in, in order-to assist in gaining 
the greatest. length while still meet- 
ing the elevated-clearances. It is 
also necessary that the North Shore 
cars be limited to.a certain weight 
per -axle, and certain spacing of the 


-axles to prevent overloading of the 


elevated. structures.. On account_of 


-the suburban operation at the south 


end-of the system numerous - stops 
must be made, and this necessitates 
that the cars be equipped with suffi- 
cient motor capacity to permit of 


September 238, 1922 


ELECTRIC RAILWAY JOURNAL 


471 


rapid acceleration, in order to keep 
up a high average schedule speed. 
This matter of high schedule speed 
for the entire run also necessitates 
that sufficient motor capacity be pro- 
vided to operate at fairly high maxi- 


mum speed through the open 
stretches of track at the north end of 
the system. 


As the North Shore Line is in 
direct competition with the very ex- 
cellent service of the Chicago & 
Northwestern Railway, the running 
time on the North Shore must com- 
pare favorably with that of the 
steam railroad time in spite of the 
suburban service limitations at the 
south end,-in order to obtain its pro- 
portion of the business. This means 
that the cars must attain a speed of 
65 m.p.h. Besides speed, the North 
Shore must compete with the steam 
railroad in the matter of comfort 
and convenience to passengers and in 
safety of operation. 

The amount of traffic and the fre- 
quency of trains was also another 
matter which had to be considered in 
the design of this equipment. At 
first a considerable number of one- 
car trains were operated‘ and this 
make-up was maintained by shorten- 
ing the time between trains until the 
point was reached where there were 
limited trains leaving Chicago and 
Milwaukee every hour. As the traffic 
further increased more cars were 
added to the trains until now there 
are practically no single-car trains, 

and many of them run with four and 
five cars. Operating four and five- 
car trains at a speed as high as 65 
m.p.h. obviously introduces many 
problems to be taken care of in the 
way of buffing stresses, and stresses 
that would develop in the event of 
collision or derailment, which are not 
so important in single car operation. 


HEAVY STEEL FRAMING PRODUCES 
SAFE AND QUIET CARS 


A great deal of study has been de- 
voted to the development of a proper 
design of the steel framing on the 
North Shore cars to prevent tele- 
scoping in case of collision and to 
make these cars as safe as possible in 
every way for the passengers riding 
in them. The sub-frame has been 
developed along the general lines 
which have proved satisfactory in 
heavy steam railroad service, having 
continuous center sills form end to 
end of the car, which are heavily 
reinforced at the ends. The vesti- 
bule framing has also been very care- 
fully worked out to give as much 

strength as possible to the vestibules 


Train door, heavy end construction 
and equipment 


to prevent crushing in. The vestibule 
corner posts, body corner posts, train 
door posts and bulkhead arch posts 
are all tied together at the top by 
means of steel members and a heavy 
steel cover plate. The steel cover 
plate also forms the vestibule ceil- 
ing. This steel frame construction 
has proved very satisfactory, and it 
is believed that it meets the condi- 
tions for which it was designed. 

In the selection of air brake and 
electrical equipment and in the build- 
ing of the trucks no expense has 
been spared to obtain the safest and 
most reliable equipment known to the 


a \ 


art. Another important matter on 
which a great deal of time was spent 
was the matter of riding qualities. 
It has often been said that the aver- 
age interurban railroad cars do not 
ride as easily as the cars on the 
steam railroads, and various causes 
have been assigned for this. The 
management of the North Shore 
Line has insisted upon obtaining 
trucks which would ride as easily as 
steam railroad equipment. This has 
been accomplished by paying par- 
ticular attention to the design of 
the trucks and springs. 

There is a tendency among many 
spring and truck manufacturers to 
provide springs which are somewhat 
too stiff. This is the result of in- 
sistence that the spring shall stand 
up without sagging for a long period 
of time, and also because there is a 
tendency for cars to weigh more 
than is estimated before construc- 
tion, which causes manufacturers to 
make rather generous allowance in 
dimensioning the springs in order to 
be on the safe side. Also, the live 
load variation on electric cars is so 
large in proportion to the weight of 
the cars light that it is rather diffi- 
cult to design springs which will 
provide easy riding when the car is 
light and still have sufficient capacity 
for a heavy passenger load. 

In order to accomplish the desired 
end as to riding qualities, the closest 
co-operation must exist between the 
railroad company and the spring 
manufacturer, and both sides must 


Interior appearance is pleasing and the ride is quiet and comfortable 
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Steel body construction with special steel framing, giving great strength to vestibules 


be willing to make concessions and 
to provide proper data and exact con- 
ditions under which the springs will 
be expected to operate. To provide 
easy riding they must be flexible. 
But many equipment men maintain 
that flexible springs will take a per- 
manent set and will not last as long 
as stiffer springs. The management 
of the North Shore, however, has in- 
sisted that springs must be provided 
which will produce a comfortable 
riding car under all conditions of 
passenger load. If, in meeting these 
conditions, it becomes necessary to 
replace the springs more frequently 
than has been customary, that is con- 
sidered merely as one of the expenses 
incident to the kind of service which 
is being rendered the public, just the 
same as any other operating expense. 
As a matter of further conven- 
ience to the traveling public, the 
North Shore Line is now operating 
five dining cars between Chicago and 
Milwaukee. In addition, among the 
new cars which are now under con- 
struction there are one dining car 
and two parlor observation cars. 
The five dining cars which are at 
present in service are arranged so 
that they can be converted into par- 
lor cars by the removal of the tables, 
which are than stored in a locker 
provided for that purpose. They are 
operated as dining cars part of the 
time and as parlor cars on other 
trips. The new dining car which is 
being constructed will be used only 


as a dining car, so that its equip- 
ment will be adapted for dining car 
purposes only. Similarly the- two 
new observation parlor cars will be 
designed for use as parlor cars only 
and no facilities will be provided for 
the serving of meals or luncheons. 


Top plate number of vestibule framing 


The interior finish of all the North 
Shore passenger cars is a plain, sim- 
ple design, but it is pleasing and the 
decorating is in good taste. Plush 
seats of steam railroad design are 


installed in the main passenger com- — 


partment and spaced far enough 
apart so that passengers are not un- 
comfortably crowded. The seats in 
the smoking compartment are up- 
holstered in imitation leather. 

The cars are well heated and ven- 
tilated and the lighting system pro- 
vides generous illumination. The 


cars which are at present in service 
are equipped with large hot water 
heaters. 


While this form of heat is 


Steel underframe of North Shore passenger cars 


* cago, 


good in cold weather, there are times 
of mild weather in spring and fall 
when the cars are overheated, caus- 
ing some discomfort to passengers. 
This is due to the fact that trainmen 
are unable to control the heaters 
properly. It is expected that this 
condition will be obviated in the new 
cars now under construction by the 
installation of an auxiliary system 
of electric heaters. The electric heat 
can be used in mild weather in spring 
and fall and can be easily controlled 
to meet the wishes of the passengers. 
In extremely cold weather the elec- 
tric heaters can be used to supple- 
ment the hot water heaters. This 
scheme will give a considerable 
variation in the amount of heat 
available, and should enable train- 
men to maintain a satisfactory tem- 
perature. 

A feature of the new North Shore 
coaches will be their equipment with 
electric fans in addition to a first- 
class ventilating system. 

That the policy of the management 
to provide fast, safe, reliable and 
comfortable service has been carried 
out in the design and construction of 
these cars is perhaps indicated by 
the growth of the passenger business 
handled and by the numerous letters 
received from patrons commenting 
upon the comfort of the cars and 
pleasure of the ride. 


Supervisory Control on the 
North Shore Automatic 
Substations 


SYSTEM of supervisory control 
is now being installed in two 
automatic substations of the Chi- 
North Shore & Milwaukee 
Railroad. By this system the load 
dispatcher in North Chicago can 
take either or both of these stations 
off the line or put them back so that 
they will operate in the normal auto- 
matic way. The control, which uses. 
standard equipment, is an adapta- 
tion of the Western Electric Com- 
pany’s train-dispatching system. No 
additional circuits to the substations 
were strung, but the control is op- 
erated through the existing single 
pair of telephone wires. 

It is expected that the supervisory 
control of these two stations will be 
installed and in operating condition 
by the time of the American Elec- 
tric Railway Association convention. 
The installation is being made by the 
General Electric Company, which 
supplied all the automatic equipment 
on the North Shore line. 
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How the Difficulties of 


Using Direct Suspension Trolley in 
High-Speed Train Service 


Have Been Worked Out on the Chicago-Milwaukee Rail- 
road—The Bonding Experience and Manner in Which 
the Power Supply Is Being Improved Are Also Treated 


Bye ULPrORD HULTLESTON 


Plain span overhead on North Shore Line and, incidentally, a good view 


HANGING from a rather in- 
(irene service employing 
single 30-ton wooden cars op- 
erating at a schedule speed of 15 
m.p.h. to a frequent service using 
_ from one to six steel 50-ton cars per 
train operated at an average schedule 
speed of 47 m.p.h. and a maximum 
of 70 m.p.h., without any material 
changes in the overhead construc- 
tion, is what has actually taken place 
on the property known as the Chi- 
cago, North Shore & Milwaukee 
Railroad. The overhead construc- 
tion is what is known as “direct sus- 
pension,” familiar to all, with double 
pole line and 2-in. messenger cross- 
spans. And today with the increase 
in weight of cars, more frequent 
service and longer trains, there are 
fewer delays, fewer accidents, fewer 
dewirements and fewer wire breaks 
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Electrical Engineer 


Chicago, North Shore & Milwaukee Railroad 


than at any time for years past. The 
reason for this is due primarily to 
the excellent co-operation existing 
between the electrical, mechanical 
and maintenance of way depart- 
ments, as laxity on the part of any 
one of these would contribute to 
poor operation. We are constantly 
endeavoring to live up to our slogan, 
“The Road of Service.” 

The line force of the North Shore 
Line consists of a foreman, ten line- 
men and three helpers. The equip- 
ment at the disposal of these men 
consists of two line cars used the 
year around, and an additional car 
used several months during the 
summer or heaviest traffic season. 
The territory covered by these men 
extends from Evanston, Ill., to Mil- 
waukee, comprising 70.53 miles of 
double track, a branch line from 


of a well-trimmed roadbed 


Lake Bluff to Area, which has 8.6 
miles of single track, and several 
miles of city trackage in Waukegan 
and Milwaukee, or a total of about 
180 miles of single No. 000 grooved 
trolley wire, not counting sidings 
and crossovers. A three-phase trans- 
mission line, the d.c. feeders and 
two telephone lines covering the en- 
tire distance and a third telephone 
line 12 miles in length are also main- 
tained by this line force. In addi- 
tion to the maintenance of the over- 
head lines these men do all of the 
reconstruction and such new con- 
struction as is required on a healthy 
property for the improvement of 
service and the proper handling of 
new business. 

Because of the difficulty of locat- 
ing an overhead frog or switch so 
that several different types of equip- 
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ment will ride through it, and also 
in order to provide a smoother wire, 
frogs or switches are not used on the 
main line at crossovers or sidings. 
A crossover wire is provided at each 
track crossover, but the wires that 
lead to the sidings are extended, 
paralleling the main line to a point 
300 ft. beyond the switch point to 
give time to change all current col- 
lectors on a train from the main-line 
wire to the crossover or siding wire 
or vice versa. 

In the latter part of 1915, when 
the first fifteen high-speed steel cars 
were put into service, we undertook 
to operate them with trolley wheels, 
as the sliding contactor or shoe was 
to our mind then an untried piece 
of apparatus. In fact, it came out at 
about this time. Wheel operation 
was not at all satisfactory. It was 
expected that the substantial con- 
struction, pleasing appearance and 
comfortable riding qualities of the 
new cars, as well as the faster 
service, would please our old patrons 
and make new friends. Instead 
there were numerous dewirements 
and the cars were filled with a loud 
rumbling noise, spoiling what would 
otherwise be an enjoyable ride and 
creating anything but a favorable 
impression of the “improved serv- 
ice.” It was a serious matter requir- 
ing serious consideration, and we 
could not afford to pass up any sug- 
gestion offered for overcoming the 
difficulty. Much time was spent and 
study made in a short period of ways 
and means of eliminating the noise. 
The retriever question was a live 
one. Retrieving, however, was not 
the cure. The sliding contactor or 


‘shoe was considered and tried and 


in a short time all of these cars in 
limited service were equipped with 
the Miller shoe. 

We believe these sliding contact 


Illustration of why splice ears wear irreg- 
ularly and cause dewirements 


shoes have been very much improved 
since that time. No actual measure- 
ments of wire are taken, but the 
condition found on inspection shows 
conclusively that there is less wear 
on the trolley wire due to the use of 
sliding contacts than there is due to 
wheels. 

The sliding contactors put a high 
gloss or polish on the wire very 
similar to the polish on a good 
commutator. No lubrication is used. 
With the pole in the operating posi- 
tion, 35 lb. was found to be the best 
trolley pole tension. In fact, to vary 
much from this invites trouble and 
causes dewirements. Consequently, 
the trolley base tension is set and 
frequently checked with a scale or 
weight to keep it at this amount. 

We found that six conditions, 
singly or in combinations of two or 


more, would give trouble (cause de-. 


wirements and wire breaks) with 
high-speed operation on direct sus- 
pension, namely: 

Poor alignment. This is some- 
times caused with certain soil con- 
ditions by the temporary removal of 


One scheme tried of supporting splice ears 


Special Drew ear designed to overcome rapid wear of ordinary splice ear 
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the back guys for ditching or other 
improvements. Alignment is easily 
maintained but requires watching. 
Slack wire. This depends much 
upon the temperature, but it never- 
theless must not be allowed to be- 


-come bad as with a high wind it 


causes dewirements, the rear trolley 
pole of a train being by far the 


' greatest offender due to the side 


swing of the wire and the influence 
of the preceding trolleys on it. And 
without a high wind, the resulting 
rapid change in level or height of 
the shoe above the rail will fre- 
quently cause dewirements, or cause 
the operation of a sensitive retriever. 
For successful operation slack wire 
must be cut out, and when cold 
weather sets in some slack must be 
put back or breaks under tension 
will result. 

Improper trolley base tension, re- 
ferred to above. 

Stiff trolley base or one not work- 
ing smoothly because of pitting in 
raceway or for other reasons. In 
one instance when we were unable to 
account for an epidemic of dewire- 
ments, a list of the offending cars 
was obtained and the trouble was 
detected and cured by replacing the 
inferior bases. 

Rough track. This causes rocking 
or side sway of the car and it may 
tause dewirement if there is slack 
wire or a stiff trolley base. We are 
rather proud of our present roadbed 
and track, and extensive improve- 
ments are constantly being made 
which are mitigating this source of 
trolley trouble. 

Wire splices. We are not satisfied 
with the present-day practice of 
splicing trolley wires. We have 
tried different types of splicing ears 
with their ‘smooth underrun” but 
to date have not found one that gives 
us entirely satisfactory service un- 
der high-speed operation with a 
sliding current collector. We have 
very few wire breaks, but most of 
those we do have are caused by the 
unsatisfactory splices. As the slid- 
ing current collector approaches a 
splice, particularly when located at 
the span wire, the near end of the 
splice tends to rise as shown ex- 
aggerated in an accompanying 
sketch. The slider tends to dig in 
to the splice at point A and bounds 
away, making contact again after 
passing the splice. In time, a 
shoulder is formed on the underside 
and if let go this will cause a de- 
wirement, or the continual pound- 
ing will cause the wire to become 
crystallized and it then eventually 
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breaks just inside the splice, it being, 


‘impossible to detect crystallization 
on inspection. We are trying one 
or two splices installed as shown in 
another sketch reproduced herewith. 
-We find these give longer service but 
they are not the solution of the 


-problem. At our request a special 


splice was designed by the Drew 
Electric & Manufacturing Company 
‘which appears as shown in an accom- 
panying picture. This is a long 
ssherardized malleable casting in 
which the two ends of the trolley are 
brought together without bending. 
While it has given reasonably good 
service we are not entirely satisfied. 
We hope, however, that this- splice 
-can be improved upon as it provides 
an absolutely smooth underrun and 
has none of the objections belonging 
to the common splicer. We have 
‘given it about. one year’s -trial and 
“believe that it is going to enable us 
-to cut down materially on the-main- 
tenance of splices. Until it is ‘im- 


~proved so we can install it generally, 


“we shall have to continue to true up 
“frequently the ordinary splices -and 
~renew them. before they become bad. 

Most of our splices are installed 


“with boss at the cross span. Splices 


without boss installed away from the 
cross-span give much smoother op- 
eration and longer life if they do not 
become tipped to one- side.- If 


“slightly tipped, or if-a shoe becomes 
-deeply- -grooved, as happened “océa- 
sionally during the-earlier days of 
“shoe operation, 
: ‘trouble: 


Wwe again- - have 
Over the entire system. we 


~havé been averaging - about: eight -... 
~years wearing life on the trolley wire « ~ - 


and about eighteen months on the 
splices. This life should be consid- 
ered in conjunction with the annual 
car mileage on the system presented 
in the article by Mr. Thompson, 
elsewhere in this issue. 

For some years on wire renewals 
we have been recovering 60 per cent 
of the original weight as scrap, 40 


_per cent being the usual wear. Con- 
- sidering the scrap value of the trol- 


ley wire and the comparatively low 


-labor cost on a renewal job, we favor 


renewing before 40 per cent weight 
has been used in wear.~ Probably 


_from 30 per cent to 35 per cent wear 
_will be found about right in our case, 


to insure a good factor of safety 


_against breaks. 


SoME BONDING EXPERIENCE 


The concealed 10-in. No. 0000 com- 
pressed terminal rail bond was our 
standard for some years. Six or 
eight men installed thirty or thirty- 


‘during ° January, 
-bonds applied. with the Rail Weld- 
ing & Bonding Company machine 


“man and three men 
-sixty to eighty. of. these bonds per - 
day- on pick-up work. 
-of 300,000 circ.mil capacity were 
-installed during 1920. 
-1921, when rail renewals were made 


Crossing signs and center wig-wag installation 


five bonds per day on pick-up work 
where renewals ran about 6 per cent. 
The American Steel & Wire Com- 
pany bond tester was used in locat- 
ing bad joints. When the resistance 
of a joint was found to equal that of 
6 ft. or more of rail, the joint was 
marked by the testers as being bad. 


As the service increased the ques-_ 


tion of opening joints under service 


‘conditions and the slowing down and 


stopping of trains became a-more 
and more serious objection. -In. 1919, 
No. 0000 L.U. 


were adopted as standard. A fore- 
install from 
L.U. bonds 
But - during 


with 100-lb. steel, it was decided to 


‘stalled. 
-the space between the plate andthe 
-web of the rail_and the terminals 
-welded to the head-of the rail. 
the same reason a few-400,000-cire:- 
-mil steel 
-bonds are to be installed, using a 
-metal electrode in welding. ~ 


-ing the-past three years. — =~ - 


increase the capacity of bonds to 
400,000 cire.mil. 

The laying of 100-lb. steel using 
heavy joint plates necessitated the 
development of a Webber type bond 
of 400,000-circ-mil capacity which 
could be applied with the bonding 
machine. For the purpose of com- 
paring results, 38-in., 400,000-circ.- 
mil cable bonds are also being in- 
These are passed through 


For 


terminal Webber type 


-The four -rails- are_cross- Sionded 
every 500 ft., the eross-bonds being 
stapled to the ties and covered up in 
order to discourage~theft.- About 
40,000 bonds-have beer ee dur- 


Another type of auto-flag warning more generally used on this line 
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Typical automatic substation on North Shore Line 


We have forty-eight highway 
crossings protected by gates, thirty- 
five by auto-flag or wigwag signals 
and twelve by bell signals. The sig- 
nals are operated on 600-volt cur- 
rent, using rail contactors for con- 
trol. The total maintenance cost 
on the auto-flags and bells is approx- 
imately $10,000 per year. 


POWER IMPROVEMENTS OF GREAT 
IMPORTANCE 


When the reorganization of the 
company took place in 1916, a care- 
ful study was made of the power con- 
ditions on the property, having in 
mind needed improvements and a 
construction program to take care of 
future demands. At this time 
seven manually operated substations 
were in operation on the main line, 
spaced approximately 13 miles apart, 
and one at Libertyville on the Lib- 
ertyville Branch. 


It was estimated that if sufficient 
copper was to be added to give sat- 
isfactory voltage conditions, it would 
be necessary to install approximately 
177 miles of 500,000-cire.mil cable 
at an approximate cost of $650,000. 
Changing the trolley voltage would 
necessitate the scrapping of many 
old type, 600-volt motors which were 
in use, and it was thought inad- 
visable to carry 1,200 volts on the 
trolley going through the numerous 
towns. : 

After having considered the prob- 
lem from its various angles, it was 
decided that automatic substations 
should be placed midway between the 
manually operated stations. Designs 
and plans were adopted only after a 
study had been made of the auto- 
matically operated stations in use on 
other properties. 

Two 500-kw. stations were put in 
service during 1917, one during 1918 
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and one during 1921. One of the two 
at. Libertyville 
was equipped for automatic opera- 
tion during 1920 and the first 
500-kw. installation was changed 
this year to a 1,000-kw. station. 
Today we have one 300-kw., three 
500-kw. and three 1,000-kw. sta- 
tions automatically operated. Two 
(1,000 kw. each) are 60 cycle and 
the others 25. Six are of the in- 
closed type and one semi-inclosed. 

The buildings are of fireproof con- 
struction, roomy enough to permit of 
the installation of machines of 
greater capacity and, in general, the 
arrangement is such that extension 
can be made and additional or dupli- 
cate equipment installed to har- 
monize with the arrangement of the 
present equipment. : 

These seven stations, spread over 
a territory covering 60.5 miles as 
seen on the map in a previous gen- 
eral article on the North Shore Line, 
are inspected daily and given gen- 
eral care by a force consisting of 
three men as compared to the 
twenty-one operators required for 
the seven manually operated sta- 
tions. The operation is checked by 
means of recording charts and 
mechanical counters installed on dif- 
ferent parts of the equipment. While 
we look for improvements, the 
present automatic equipments have 
our unqualified _indorsement, for 
aside from the savings accomplished 
in labor, distribution losses, copper 
and idle running time, the machines 
are not subjected to the abuses which 
sometimes obtain in manually op- 
erated stations. It is estimated that 
the efficiency of distribution has 
been increased from 20 to 25 per 
cent. On account of the rapidly 
changing service conditions it is 
difficult to make accurate compari- 
sons, but a self-evident fact is that 
without these additions to con- 
verter capacity we could not operate 
our present service. 


38-in. welded cable bonds on 100-Ib. rail 


Webber type bond developed for welding on 100-Ib. rail 
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How the Chicago, North Shore 
& Milwaukee Railroad Has 
Within a Short Time Recon- 
structed the Track to Make a 
High-Grade, Smooth-Riding 
Roadbed — The Elements of 
Contented Track Employees, 
Clean and Safe Right-of-Way 
and Attractive Station Facili- 
ties as Important Traffic Pro- 
ducers. Are T'reated—A Practi- 
cal Article for Way Engineers 


shee 


OAD MEN are not generally 
looked upon as aids to the 


. traffic department or as adver- 
tising agents, but we believe a very 
important and valuable element of 
their worth is lost when this view- 
point is overlooked. 

A safe, easy-riding and good ap- 
pearing track is fundamental in ob- 
taining and retaining traffic. The 
most effective selling organization 

that can be produced in a railroad 

will be ineffective, if the track and 

its maintenance are not what they 
| should be. “The road men are there- 
| fore a most important factor in pro- 
ducing traffic. With the ever-present 
pressure for economy it is vital that 
the small groups of workers who 
are handicapped by the scattered lo- 
cations of their work and the inter- 
ruptions of weather be efficiently or- 
ganized and supervised, if the best 
results are to be obtained. When 
the necessity for reducing operating 
expenses comes on a railroad the 
first place in which it seems easiest 
to reduce expenses is the road work, 
This means the neglect of the very 
foundation upon which rest all the 
efforts of the railroad to carry on its 
‘business. 

We believe the history of the 
North Shore Line very forcibly il- 
lustrates this fact. Built (in its 
‘main essentials) as a first-class in- 
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Standard unit type framed road crossing as built 
on North Shore Line 


terurban railroad capable of carry- 
ing high-speed service, under the 
policies of the eight or nine years of 
the receivership the advertising 
features of smooth roadbed, clean, 
well-kept right-of-way, clean and 
convenient station facilities and sat- 
isfied and enthusiastic employees 
were so overlooked that the travel- 
ing public was beginning to fear the 
neglect of the essential maintenance 
duties which insure safety. 

The improvements on the North 
Shore Line that have so aided in the 
increase of its revenues commenced 
with the elimination of all wooden 
trestles and temporary bridges and 
the purchase of steel rolling stock. 
Coincident with the elimination of 
these bridges, and in fact as a 
part of this improvement, the nar- 
row stretches of roadbed on high 
fills approaching these bridges were 
widened. The first steps taken in 
improving the drainage conditions 
were in the deep and long cuts, done 
by widening these cuts and by dig- 


ging deep and ample ditches with an 
“American” ditcher. We also pro- 
ceeded at once upon a plan of produc- 
ing a safe, smooth-riding track that 
would carry the high-speed steel cars 
of the North Shore Line without 
fatigue or anxiety to patrons. The 
essential elements of such a struc- 
ture are known to all. Our plan was 
simply one that would be used by 
any intelligent engineer. 

The ties were immediately brought 
to a high state of maintenance by a 
liberal policy of renewal and, thanks 
to the faith and foresight of the 
management, we were able to requi- 
sition and obtain ties of the best 
type and durability, ties of no lower 
grade than a No. 3 white oak being 
used, and many of our ties were red 
oak, creosote-treated, until the condi- 
tions of war times made it impracti- 
cable for us to get good creosote oil 
for treatment. 

Much of the rail was of very light 
weight and badly worn through long 
use under light maintenance, and a 
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plan was immediately put in effect of 
renewing all of this light rail with 
80-lb. and 100-lb. rail. Such of the 
old rail that was heavy enough and 
in suitable condition for rehabilita- 
tion was supplied with new angle 
bars, rebolted, properly spaced and 
anchored. 

Following immediately upon these 
preliminaries, an extensive plan of 
reballasting was inaugurated. The 
road was originally ballasted with 
24 in. of gravel ballast but this bal- 
last, a large part of which was of the 
cementing type, had been allowed to 
become so fouled with weeds that its 
drainage qualities were greatly im- 
paired, and so it was immediately 
recognized that it would be neces- 
sary to lift the track out of this bal- 
last and overlay it with a more sub- 
stantial and porous type of ballast. 
Due to the immediate necessity to 
get the road in good riding condition 
and because of the high cost of the 
better types of ballast such as slag 
and stone and the difficulites of ob- 
taining them, and also with the idea 
in mind of using a method that 
would more effectively kill the weeds 
and leave the sub-ballast in a con- 
tour that would improve drainage, 
the easily obtained cinder output of 
a steel mill on our line was con- 
tracted for. The old ballast was 
first put under the ties and the track 
resurfaced on cinders, widening out 
the ballast bed with these cinders to 
form a liberal shoulder to receive the 
later application of stone or slag 
ballast. We have found this method 
admirably adapted to the treatment 
of cementing gravel and _ very 
economical in the amount of stone 
later required. We found that the 
clay in the cementing gravel would 
work up through a very thick layer 
of stone ballast. But where the 
track was treated with the light 
cinder lift, the drainage and the sup- 
porting character of the sub-ballast 
were so improved that a lighter layer 
of stone ballast was quite as effec- 
tive. This plan also enabled us to 
get over a great many more miles of 
track immediately and put it in good 
riding condition, though of course 
the final expense will be somewhat 
greater than the direct application 
of stone ballast. 

In all of our track design, drain- 
age has had to receive first consid- 
eration, as the soil throughout the 
whole line is one that is quite im- 
pervious to water, and in some sec- 
tions is of such a character as to 
give us a great deal of trouble when 
not properly drained, particularly at 


the north end of the line where a 
great. many of the cuts are very deep 
and long. These vary in length from 
z to 14-miles, and in depth from 20 
to 30 ft. Even the wide and deep 
ditches constructed with our Ameri- 
can ditcher did not seem to meet the 
situation here, and all of these cuts 
have been subdrained by. a double 
row of tile laid in a trench 8 to 4 ft. 
deep and backfilled with cinders. 


MAKING THINGS ATTRACTIVE FOR 
TRACK MEN 


Our full program of improve- 
ment was begun just about the time 
that the world war was commanding 
the majority of our labor and when 
it was most difficult to obtain ade- 
quate help. We were forced rather 
by necessity than by choice to es- 
tablish an entirely new system of 
caring for our men, but the results 
have proved so advantageous that it 
is certain we will never go back to 


‘the old-time methods. 


In place of the box car with its 
contract commissary and all the pri- 
vations, inconveniences and irrita- 
tions attendant upon it for the men, 
we established at convenient loca- 
tions permanent, camps where our 
men could be adequately housed with 
ample space per man, protected by 
proper means from flies and vermin, 
furnished with clean bedding and 
bath. We established our own com- 
missary, fed the men ourselves, not 
for profit but for satisfaction, and 


’ devised a method of furnishing a hot 


lunch on the job at noonday, thus 
eliminating the one drawback of the 
permanent camp. The installation of 
such a camp seemed at first an ex- 
travagance; and we doubt, if it had 
not been for the necessities of the 
times, whether we would have had 
the courage to go ahead as we did, 
but the returns that we have re- 
ceived in lower turnover, better 
class of employees, and more work 
out of satisfied employees, has 
proved the wisdom of the expendi- 
ture. 

As a natural sequence of this ex- 
perience and as a result of some of 
the lessons taught by the war and a 
desire to develop foremen from our 
force, to replenish the decreasing 
number of trackmen available for 
these positions, we employed a 
Y. M. C. A. man and established 
an Americanization and Foremen’s 
School among our trackmen. While 
these schools were primarily de- 
signed to perfect safety by teaching 
the English language and to train 
men for foremen’s positions by show- 
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ing them the right way to do work 
and the reason for it, they have had 
a very great value in getting the 
men and the supervisory force to- 
gether, in changing the ideals of the 
foreign element in our track gangs 
and-increasing the general interest 
in the work among all the track 
employees. 

These schools were started at con- 
venient locations along the right-of- 
way, taking up first Roberts’ Lessons 
in English. at an evening -session 
held_for each’ class twice a, week. 
These lessons were supplemented 
with a study of the: Constitution of 
the United States -and the funda- 
mentals of our government, so that 
any -of- our men were able, as soon 
as they- wished, to take out their 
citizenship papers. They were then 
further extended into simple in- 
struction in grammar and arithmetic 
and matter having particular refer- 
ence to the daily work. : 

-The foremen’s school was an out- 
growth - of ~the Americanization 
school for the benefit of the more in= 
telligent men and the foremen, at 
which they took up the various 
problems connected with the main- 
tenance of way, such as drainage, 
installation of ties, care of right-of- 
way, keeping of records and reports, 
duties of foremen to their men, and 
kindred: subjects regarding which 
the foremen should be well informed. 
These classes have been  supple- 
mented with music and songs and 
motion pictures to give them life and 
interest. Educational films of the 
universities were very largely drawn 
upon, instructing the men in safety 
work, sanitation and prevention of 
disease. The foremen’s classes were 
largely illustrated by lantern slides 
of actual examples of good and bad 
work on their own and adjacent sec- 
tions of the North Shore Line. 

Both in these foremen’s classes 
and in the execution of our daily 
work, we have tried to emphasize 
two features of the maintenance of 
way work, namely, systematic work 
programs and systematic clean-ups. 


KEEPING THE RIGHT-OF-WAY 
DRESSED UP 


Killing weeds and keeping the 
right-of-way in neat condition is a 
matter that gives all a great deal of 
concern, some not so much as it 
should, for there is nothing that will 
impress the traveling public more 
favorably than a clean right-of-way. 
A weedy one always leads one to 
feel that the property is poorly 
maintained. This work involves a 
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very large expenditure, and if it is 
done by the usual hoe and shovel 
method it takes the labor from the 
track maintenance at the time when 
it is most needed. We have obvi- 
ated this drain very largely by the 
use of chemical weed killer. After 
going through the usual experi- 
mental stage; we have come to the 
conclusion- that the proper method 
of treating is to have our own treat- 
ment cars. and our own storage 
tanks, thus enabling-us to make 
more frequent applications and make 
them at the proper time. A caustic 


arsenic solution is used. The cost 


per mile of weeding by this method 


has been reduced to approximately 


25 per cent of the hand method. 
This is partly accounted for by the 
policy followed of frequent light 
treatments rather than fewer heavy 
applications. 


STATION FACILITIES MADE PLEASING 


In considering the advertising 
features of the maintenance of way, 
the question of station facilities, 
crossing protection, or the construc- 
tion of highway crossings have not 
been overlooked, as at these points 
the railroad makes its first impres- 
sion on the public. During the last 
few years the North Shore Line has 
greatly improved its station facili- 
ties. Terminal stations have been 
built both in Chicago and Mil- 
waukee that have enabled the road 
to give much improved service to its 
through patrons. But its improve- 
ments have not been limited to these 
expensive terminal facilities, as 
many minor improvements have been 
made to all stations along the line. 

Cleanlinéss has been’ greatly 
stressed, and although a station has 
but little traffic and is very small, 
the utmost has been done to keep it 
in a clean and gatisfactory condition 
for our patrons. To this end has 
been inaugurated a thorough sys- 
tem of janitor service under ample 
supervision. Stoves have been in- 
stalled even in the way stations 
where no agents are in attendance 
and a liberal application of paint 
has kept the appearance of the sta- 
tions in a cheerful and well-main- 
tained condition. 

The safety of the patrons has been 
constantly thought of in planning 
and improving these stations. This 
frequently has involved the moving 
of stations from one side of the road 
to the other, or of moving them back 
from the tracks. Stations suffi- 
ciently important to justify an agent 
have been largely rebuilt, providing 


ample office room, proper toilet fa- 
cilities and in many cases the in- 
stallation of concessions operated by 
the railroad company. Regular sani- 
tary inspection has tended to keep 
all employees responsible for the 


maintenance of these stations on the - 


job, thus insuring station facilities 
that the patrons are pleased to use. 
With the inauguration of the mer- 
chandise dispatch service, many ad- 
ditional facilities were required, and 
these stations, team tracks and team- 
ways. have all been constructed, not 
with the idea of building them as 
eheaply as possible, but with the 
idea of building a structure that 
will serve and attract the shippers. 
In improving our highway cross- 
ings, considerable thought is given 
to the amount of highway traffic that 
they will have to carry. It is our 
policy to make these crossings a 
little wider than the adjacent high- 
way is likely to be. In order to get 
the maximum life from these cross- 
ings, we have adopted the standard 
policy of not having any joints in 
the crossing, and when a new cross- 
ing is placed, all ties under it are 
renewed. We construct these cross- 
ings of 4 ft. x 6 in. treated maple 


heart plank, frame them and cover 


the wearing surface with a coat of 
tarvia and sand. We find that the 
riding qualities and length of life are 
greatly improved by this treatment. 
For less traveled crossings we find 
that the Headley crossing makes a 
very good substitute for the plank, 
and is much less costly. This cross- 
ing is made of crushed stone treated 
in a concrete mixer with Headley’s 
“Good Road Oil.” This is a patented 
asphalt emulsion which solidifies 
upon drying out, thus rendering the 
whole mass a monolith in a few days. 


SAFETY AT GRADE CROSSINGS 


The safety of the employees and 
the public has not been overlooked 
by the maintenance of way depart- 
ment. Fully 75 per cent of our cross- 
ings have been protected in the last 
four years. This means every cross- 
ing between Evanston and Wauke- 
gan, and all of the more important 
ones in the more sparsely settled 
district between Waukegan and Mil- 
waukee. Practically all of these 
gates are of the wire-pull type, de- 
signed by our own engineers and 
built from our own patterns in 
nearby foundries and assembled in 
our own shops. In a few instances 
where gates could be controlled by 
interlocking towermen without addi- 
tional expense, the electric gate has 


been installed on account of the ease 
of its control from a distant point. 
The right-of-way has been thor- 
oughly marked by crossing signs and 
station boards and by permanent 
slow-speed boards at all points where 


-the physical condition constantly re- 


quires reduced speed. These boards 
are placed at the motorman’s right, 
usually 1,000 ft. back from the point 
of reduced speed, and the maximum 
speed allowed is noted so that even. 
a motorman not familiar with the. 
road will have little difficulty in 
properly taking _a-train over the- 
North Shore Line. - Gi 

Each section gang is provided. 
with slow boards and slow lights. 
and all other signals, and by fre- 
quent drills and safety meetings 
these men are kept familiar with the 
proper methods of protecting them- 
selves while at work and of advising 
train crews of sections that need 
caution in traversing. A systematic 
patrol is kept over the whole road 
so that any defect in track struc- 
ture is detected early. 

Since the reorganization of the 
company, the expired franchises in 
Waukegan, Lake Forest and High- 
land Park have all been renewed. In 
the first city, all the track in city 
pavement has been reconstructed, 
our franchise requiring brick pave- 
ment. Our standard type of con- 
struction has been 91-lb. rail on In- 
ternational or Dayton ties, with 
thermit rail joints laid on 6 in. of 
concrete foundation. We have felt it 
advisable to subdrain all this track 
structure, and this has been done by 
a longitudinal line of pipe which in 
double track is supplemented with 
branch lines in herringbone forma- 
tion. By this method we have very 
successfully prevented track that has 
previously given us much trouble 
from settling out of surface. 

In Lake Forest and Highland Park, 
where the right-of-way was almost 
entirely on the street previous to the 
granting of the new franchise, un- 
der the terms of these franchises the: 
right-of-way has been obtained and 
the streets moved so as to give the 
railroad a private right-of-way 80 
to 100 ft. in width, and the city a 
street with unobstructed pavement. 

These improvements have all ma- 
terially aided the elimination of slow 
speed points and largely made pos- 
sible the inauguration of the two: 
hour and ten minute service between 
Chicago and Milwaukee by the In- 
terstate, Badger and Eastern Lim- 
iteds, and have done much to justify 
the slogan, “The Road of Service.” 
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Moving Cars by Telephone 


Practically All Operating Matters as Well as Other Business 
Clears Through a Central Switchboard in Main Office 
of Chicago Surface Lines -— Operators Act as 
Division Superintendent in Emergency 


HE Chicago Surface Lines has a 

very thorough and practical sys- 
tem for dispatching aid or instruc- 
tions to any location where a blockade 
or breakdown has occurred, or for 
doing the proper thing immediately 
in any emergency. The focus of this 
system is a telephone switchboard 
located in the office of the superin- 
tendent of transportation in the Bor- 
land Building, where the downtown 
main offices of the railway are lo- 
cated. Each operator is more than a 
person who merely connects one cir- 
cuit with another. Each one has a 
clear mental picture of the whole 
. railway system and knows immedi- 
ately the nearest wreck wagon to any 
trouble or delay that arises. In case 
of traffic tie-up, the operator tempo- 
rarily exercises the judgment of a 
division superintendent by advising 
how to get around the trouble. In 
the case of more serious trouble or 
accident, the situation is turned over 
to the general superintendent. 

The switchboard consists of two 
positions, and from 8 a.m. to 5:30 
p.m. two operators are normally on 
duty. Into this board come the cir- 
cuits from the twelve division head- 
quarters, in each of which is located 
a small private branch exchange 
board that connects with the box 
telephones located all over the sys- 
tem. The board is also provided 
with eleven incoming and seven out- 
going trunks to the city telephone 
system. Lines are also provided to 
other parts of the system such as the 
west and south side shops, the engi- 
neering office on the north side, the 
claim and legal department on the 
west side, the various operating offi- 
cials and executives of the road in 
the Borland Building, and the three 
headquarters of the line repair 
trucks, and to numerous other points 
of activity on the system. All the 
substation telephones on the city sys- 
tem must be reached through trunks 
to the city exchanges. 

In any trouble or emergency the 
procedure is for the conductor to go 
to the nearest telephone in a store 
and call Randolph 0581. The oper- 
ator immediately calls the nearest 
trouble wagon, which proceeds to the 
scene of the delay and in the mean- 


time the nearest car station is called 
to send a supervisor or inspector. If 
the wrecking crew finds that the 
trouble is too serious for it to handle 
in short order, a call is put in imme- 
diately for help. The operator then 
dispatches the proper piece of equip- 
ment to the location. 

As soon as the cause of any trouble 
or delay has been removed, the 
wrecking crew calls the switchboard, 
giving the time that the track 
was cleared and the number of the 
car or cars that were delayed. The 
operator keeps a record of all delays, 
which shows the location, time, na- 
ture and time consumed by the depot 
from which the wreck wagon was 
sent. On this same form are also re- 
corded the facts about any other dis- 
patching that is done, such as the 
line repair wagon or the ambulance 
in case of an accident. 

In the switchboard room is a fire 
alarm ticker which gives notice of all 
alarms that are turned in. After 
the operator has read the number on 
the tape, he calls the depot in whose 
territory the fire is, and a supervisor 
is immediately sent out. If the su- 
pervisor finds that hose bridges are 
necessary to keep the cars running, 
he immediately calls back and the 
operator dispatches the necessary 
equipment. 

The operator, besides having a 
clear mental picture of the system, is 
also familiar with the police precinct 
districts, the location of hospitals, 
etc. In the case of accident, it is the 
operator at the central switchboard 
who gets the claim department on 
the job, and if necessary sends an 
ambulance from the nearest police 
station. When a heavy rainstorm 
floods the subways under the railroad 
viaducts, it is the operator who 
notifies the track department. It 
would be almost impossible to list 
or classify the multitude of emer- 
gencies, both large and small, that 
are handled through this central 
switchboard. The operators have an 
intimate “speaking” acquaintance 
with all the personnel of the system 
and always know where any man can 
be found. Besides taking care of the 
work in connection with keeping the 
system operating, they also answer 
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many calls from people who wish to 
know where to apply for lost articles, 
from those who want to know how to 
get from one place to another on the 
surface lines and from others asking 
for miscellaneous information or who 
have business with any company offi- 
cial. This one switchboard is the 
central clearing house for nearly all 
matters of or pertaining to company 
affairs. 


Chicago Tunnel Handles 


Excavated Material 


HE Chicago Tunnel Company, 

which owns and operates 62 
miles of underground tunnel lying 
under the central portion of Chi- 
cago, has been removing a great deal 
of excayated material from building 
sites with its tunnel trains during 
the last few years. This unusual 
method has relieved the streets of 
much truck haulage and furnished 
a cheap and handy way for disposal 
of the excavated material. 

In deep foundation work and in 
excavations for basements and sub- 
basements of large buildings, it is a 
common practice to sink an inclined 
shaft or chute to the tunnel under 
the site, the tunnel being enlarged 
or having a spur for a siding to en- 
able a car to be set under the chute. 

The tunnel system is an electri- 
cally operated freight railway of 2-ft. 
gage. The tunnel is of oval section 
about 73 ft. high and 6 ft. wide with 
the rail level approximately 45 ft. 
below the surface. It was built par- 
ticularly for freight-handling service 
and connects numerous freight rail- 
way stations with commercial houses, 
department stores, warehouses and 
office buildings. 

The tunnel traffic averages about 
10,000 cu.yd. of excavated material 
monthly, 7,500 cu.yd. of ashes from 
buildings and power plants, 4,000 
cu.yd. of coal to these plants, and 
45,000 tons of merchandise handled 
to and from railway freight houses. 
The coal business was formerly 
much larger, but of late the larger 
coal companies have maintained 
fleets of motor trucks for the de- 
livery of their own coal. The tunnel 
cars are of 33 cu.yd. capacity and are 
used for hauling the excavated ma- 
terial, refuse and ashes. Trains of 
from six to eight cars of such ma- 
terial and twelve to fifteen cars of 
freight are handled at an average 
speed of 8 m.p.h. by electric locomo- 
tives, of which 110 are now in daily 
service. The average haul to the dis- 
posal station is 24 miles. 


_ growing importance. 
tricts are daily congested, the. move- 
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Chicago’s Trattic Problem 


and Observations on Measures of Relief in 
Use or Applicable Generally in Large Cities 


By R. F. KELKER, Jr. 


Supervisor of Transportation, City of Chicago 


Kelker, De Leuw & Company, Consulting Engineers, Chicago 


F THE MANY perplexing 
( ) p:stien which add to the 
difficulties confronting oper- 
ating officials of street railways in 
our large cities, the regulation of 


vehicular and pedestrian traffic is of 
Business dis- 


ment of cars is impeded and operat- 
ing costs rise while service declines 
as the speed of cars is diminished. 
The street widths, which were sat- 
isfactory in earlier years, are no 
longer adequate for the ever-grow- 
ing volume of traffic. Henry Ford a 
short time ago made a statement 
that should demand a more thorough 
study of our traffic problems. He 
estimated the automobile saturation 
point for the United States at 
30,000,000 motor cars—nearly three 
times the number of cars now in use. 
If traffic conditions render the oper- 
ation of street cars difficult today 
what can be expected when Mr. 
Ford’s saturation point is reached? 
In large cities the cost of delay in 
handling traffic is an enormous 
charge against all kinds of business, 
and in Chicago this loss probably 
runs over $25,000,000 per year. The 
present space between curbs has 
been reduced one-third or one-half 


of its useful width, by devoting - 


valuable street space to parking. 
The first step to minimize obstruc- 
tion due to unlimited parking has 


usually been to permit parking for 


one hour, and the second step has 
usually been to reduce the time 
period to thirty minutes or to fifteen 
minutes. While these changes and 
regulations are intended to facilitate 
traffic movement, it appears that the 
contrary result has been achieved. In 
order to conform with time limits 
drivers either move a short distance 
or jockey for place at the curb and 
consequently burden the streets with 
useless mileage and also obstruct the 
movement of through traffic. 

In large cities the parking space 
is usually occupied almost completely. 


State and Madison Streets, Chicago, between 12 and 1 p.m, 


Limited Period Parking 
Tends to Increase Con- 
gestion—Complete Pro- 
hibition Has Drawbacks, 
But Is the Best System—- 
Pedestrian Movements 
Are Better Uncontrolled 


ake? 


The delays and obstructions to traffic 
which arise from the pulling in and 
out of parking spaces are consider- 
able, and these are rarely given ade- 
quate consideration in determining 
the authorized period for parking. 
The importance of this factor is 
shown if we consider, comparatively, 
parking periods of various lengths 
on a twelve-hour basis. A period of 
one hour permits twelve changes; of 
thirty minutes, twenty-four changes; 
fifteen minutes, forty-eight changes 
for each vehicle. And it must be 
remembered that in each change there 
are two moves—out and in. 


The complete prohibition of park- 
ing during the rush hours, while 
necessary and desirable, causes a 
considerable amount of “cruising” 
on the part of private cars, which 
adds to the congestion and at the 
same time increases the number of 
right and left-hand turns. However, 
this restriction should be enforced 
as its benefits are far greater than 
‘he objectionable cruising. 

The complete all day prohibition 
of parking in the central business 
district in any city, while ideal from 
a traffic point of view, works a hard- 
ship ‘on certain classes of business 
and inconvenience to motorists un- 
less adequate and convenient parking 
spaces are provided. 

The prohibition of parking on 
some of the streets in the business 
district is criticised as it results in 
discrimination as between merchants 
located on non-parking streets and 
others located in the same general 
area where parking is permitted. 

Parking for an unlimited time re- 
sults in the exclusion of all persons 
desiring to do business who arrive 
after the parking spaces are filled. 
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The south end of Dearborn Street Bridge, Chicago, looks like this at 9 a.m. 


In Chicago the available parking 
space at the curb in the Loop dis- 
trict will provide for the standing of 
3,700 cars. As there are nearly 
250,000 cars in the Chicago terri- 
tory, the validity of this criticism is 
at once apparent. 

Traffic regulations have grown 
rapidly and their present forms are 
many and varied—frequently mysti- 
fying to drivers—and their complex- 
ity often adds to rather than reduces 
confusion. Multiplicity of ordinances 
does not add to the effectiveness of 
regulation, but rather emphasizes the 
lack of proper education of drivers. 

Because of such abundance of 
rules, the courts. become clogged and 
general disregard for traffic rules in- 


creases. Consequently we must do 
more in the way of educating the 
public to observe at all times the 
ordinary rules of the road and to 
develop a natural road courtesy 
which will bring about improvement 
in traffic movement and increase the 
comfort and safety of all. Many out 
of hand suggestions are made to im- 
prove conditions at a bad point 
which usually result in producing 
new points of congestion, for reasons 
shown in tables that follow, giving 
the variation in traffic density at dif- 
ferent locations on the same street. 
Few people have any idea of the 
volume of traffic in our dense centers 
of activity. Here in Chicago there 
are points where on normal days 


On Washington and Clark Streets, Chicago, between 5 and 6 p.m. 


2,000 vehicles pass through a street 
intersection in an hour, and in the 
same period at the same place 26,000 
to 30,000 pedestrians cross the in- 
tersecting streets from curb to curb 
—more than eight persons per 
second. 


VARIATION OF VEHICULAR TRAFFIC ON 
A NORMAL WEEK-DAY AT DIFFERENT 
INTERSECTIONS OF THE SAME 


THOROUGHFARE 
North East 
On State Street and and 
4p.m. to 5 p.m. South West Tota 
Atybakes Merville ce ee een Mone 615 1,285 
AtRandolpbias. mranorte mene 839 858 1,697 
At Washington*.............. 880 1,084 1,964 
At Madisont 979 682 1,661 
AtdMlopr6e sre ..-.c,.aet creer 909 800 1,70% 
At Adams.... 993 405 1,398 
At Jackson. .:...°4.... 994 1,005 1,949 
At Van Buren... 930 


At Harrison 
* 26,000 pedestria 
-t 30,000 pedestrians in same hour. 
Note:—At Washington Street the east and west 
traffic is 55 per cent of the total, while at Adams 
Street it is only 29 per cent. 


North East 

On Jackson Boulevard and and 
5 p.m. to 6 p.m. South West Total 
At Wabsalt : 142.5005 over 957 890 1,947 
AD State. oe. sar atk eee 775 839 1,614 
AtyDearborn..eeremsaee cee 460 904 1,364 
At Clarke 2254s cen domaine 620 1,242 1,862 
AtiWells\. 2. sean eeecee ee nee 650 1,167 1,817 
AG Brankdlin oieiecceae eee 502 1,499 2,001 


Note:—At Franklin Street the east and west 
traffic is 75 per cent, while at Wabash Avenue it is 
46 per cent. 


North East 

On Washington Street and and 
4p.m. to 5 p.m. South West Total 
HAC Wie bashvancve boat mteeee 906 1,090 1,996 
Ati State: et chiaenrec cn mucin 880 1,084 1,964. 
At Dearbornanecceceay jeeeree 531 874 1,405 
NO Cl ark. Go cater nies ke ee 967 1,676 
At La Salley cris scees uti 740 1,074 1,814 
AG Wells) = 220 noe eee 587 1,075 1,662 
At Wrankiin Voi 7. Seas urine 693 940 1,633 


Accompanying graphs show re- 
spectively the hourly volume of pas- 
senger and commercial vehicle traffic 
flowing outbound from the Loop 
district, an area of about 0.49% 
square mile. The volume of all traf- 
fic and the passenger carrying value 
of the different vehicles are esti- 
mated as follows: 


Number Passengers: 
Horse-drawn vehicles. ....... 14,500 14,500 
Motor-driven vehicles. . . 17,180 17,200 
Total commercial vehicles... 31,680 31,700 
Passenger autos........... 42,130 84,300 
73,810 116,000 
Streetoaye vy. acrsa ae oreretaterers 8,360 330,000 
82,170 446,000 
Number Passengers 
Vehicles, per cent............ 90 26 
Street cars, percent.......... 10 74 
100 100 


The above percentages show con- 
clusively that, where such conditions 
exist, the traction officials and the 
patrons of their service have an un- 
questionable right and interest in 
the traffic problem, and that all 
sound regulation must take into 
consideration all classes of the tray- 
eling public. : 

Signals of different types are in- 
stalled with a view of controlling and 
speeding up traffic, and after trial 
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are said to be a great improvement. 
Usually this idea has no real founda- 
tion for the reason that no record 
was made of actual conditions prior 
to the installation. Lack of real 
knowledge of facts brings about 
honest, though mistaken, opinions. 
Accurate records, therefore, should 
be made by municipalities. Only 
with continued study of fairly large 
areas will it be possible to handle 
intelligently the growing traffic, 
minimize the delays to car riders, 
and prevent loss to the railway com- 
panies and to business interests. 


GREATER UNIFORMITY OF SIGNS 
AND SIGNALS 


At the present time signs of every 
conceivable size and description are 
installed to secure the same result. 


' Caution and danger lights are many 


and various. It seems most obvious 
that simplicity and uniformity in 
signs and in color of lights is highly 
desirable and that efforts should be 
made to secure the adoption of a 
nearly universal system as to these 


: - details. 


But as to general plans of traffic 
control, it must be realized that 
nearly every city has its peculiarities 
in street layout, in street spacing and 
in general topography. The volume 
of traffic varies on adjacent streets 
and there is a marked difference also 
in the traffic density and character in 
the various sections of the same 
street. Therefore no general rule 
ean be broadly applied to our large 
cities. Because certain regulations 
prove very successful in one city 
does not warrant the conclusion that 
they will be helpful elsewhere. 

' During the recent street car strike 
one-way traffic was adopted for the 
business district and it was found 
that these heavy intersections car- 
ried 3,000 vehicles in an hour, indi- 
cating that the absence of street 
cars added 50 per cent to our street 
capacity. 

From observations made then it 
appears that one-way traffic, in con- 
gested areas, increases the hazard 
to pedestrians and adds to the mile- 
age of vehicles. A condition arises 
at street intersections where. only 
the near-side crosswalks permit a 
free movement of pedestrians, the 
‘others being blocked by the turning 
of vehicles from lanes which occupy 
the full width.of the street. The 
density of traffic at these turns de- 
lays the movement of pedestrians 


and consequently the near-side cross- 
walks are forced to carry an un- 


usually large volume of foot traffic. 
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Traffic at the junction of Halsted, Milwaukee and Grand Avenue, Chicago, at 5 p.m. 


It is to be regretted that we have 
not been able to check normal two- 
way traffic in the Loop district in 
the absence of street cars, thereby 
having conclusive comparative data 
at our disposal. , 

In Chicago the -traffie division of 
the Police Department has at- 
tempted several times to control the 
pedestrian movement by the whistle 
signals which govern the vehicle 
movement. These experiments re- 
sulted in extreme congestion and the 
results were not satisfactory. 

Our conclusion is that, owing to 
the density of pedestrian traffic, the 
best means of handling both classes 
of traffic is to permit the pedestrians 
to filter through the traffic without 
obeying the whistle signals, although 


there may result a slight slowing up 
of vehicles. This is our present 
practice and accidents in the Loop 
are nil. 


SPEED OF TRAFFIC ON MICHIGAN 
BOULEVARD 


Michigan Boulevard -has recently 
been improved by widening and by 
the installation of a double-deck 
bridge, separating heavy and light 
traffic. About $16,000,000 was spent 
in constructing this improvement. 
Today many complaints arise on ac- 
count of traffic conditions on this 
thoroughfare, the usual complaint 
being based upon the low speed of 
automobiles. An accompanying chart 
shows the actual condition, giving the 
average speeds for the non-rush hours 


Madison Street at Wells, 8:30 a.m. 
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Average speed of autombiles along 
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and also for the rush hour (5 p.m. to 
6 p.m.) based upon several thousand 
observations. While these average 
speeds may not be all that is to be 
desired, yet when the volume of 
traffic (nearly 5,000 cars per hour 
pass a given point in the rush hour) 
is considered, it is evident that 
traffic conditions are really not as 
bad as the casual observer believes. 

Another chart reproduced here- 
with shows the average speed of 
vehicles in the rush and non-rush 


E 


* 


y 


hours between the various street in- 
tersections on Michigan Boulevard. 
The extremely low speed shown be- 
tween Jackson Boulevard and Lake 
Street is due to the ebb and flow of 
traffic from the Loop district into 
this great artery, and the situation 
is further complexed by the move- 
ments of cars to and from the Grant 
Park parking space east of the 
Boulevard, where upward of 2,500 
motor cars are stored daily. Delays 
to traffic on Michigan Avenue affect 


Dearborn Street Bridge, Chicago, at 9 a.m. 


- regulation’ be achieved. 
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the adjacent streets in the Loop, for 
within a comparatively few minutes, 
a temporary blockade on Michigan 
Avenue is felt on the cross streets 
two, three and four blocks west. 
Perhaps the foregoing discussion 
will serve to emphasize the essential 
need that accurate records be made 
for purposes of future comparisons 
and that traffic be continuously 
studied, so that as its growth rises 
to meet the estimate of Mr. Ford, | 
railway and city officials will be- | 
equipped to cope with the situation. Vy 
By this means alone can efficient 


The Chicago elevated railroads 


have 1,664 cars, and in 1920 the 
average cost per car for mainte- 


nance was $1,202. In 1914 the 
average, cost for maintenance per 
car was $497. 


Materials Quantities in 
Surface Lines 
Electrical System 


HE following compilation show- 

ing the amount of materials 
which comprise the electrical distri- 
bution system of the Chicago Sur- 
face Lines is interesting because it 
transmits energy to a network of 
more than 1,000 miles of track, on 
more than 90 per cent of which the 
voltage ranges between 550 and 600 
during rush-hour conditions and the 
remaining 10 per cent is practically 
all above 500 volts. This is the con- 
dition that exists when there is also 
a considerable electric car heating 
load. 


Number Total 


of Capacity, 


Substations Number Machines Kilowatts 
Chicago Surface 

anesthetics 20 67 142,400 
Commonwealth 

Edison Company 12 33, 105,000 

32 100 247,400 

Positive System. r 
Weatherproof cables, all sizes....... 934.5 miles 
Lead covered cables, all sizes........ 537.6 miles 
Condit 5 asc csi k 0 sae aa 1,500.7 miles | 
Manholes. ... s:<.< ssri¢. iis,00 Oven sn 

Negative System. . fi 
Weatherproof cables, all sizes....... 57.1 miles 
Straight track auxiliary cables...... 594.3 miles 
Special trackwork cables............ 138.2 miles 
Tap to “L’” structureay... . se. eee 2.6 miles 


Overhead System. 


Trolley, all sizes 
Trough 
Poles—iron...... 
Poles—wood....°0.3 0.0: . son ae ee 4,194 
Poles—total ie ..ce/jcc >) bho pee 


16.7 miles 


from these substations. 


The record for the number of cars_ 
entering the Loop in one hour on 
the Chicago Elevated Railroad was 
made on April 29, 1920, when 953 
ran into the Loop in sixty minutes. 


September 238, 1922 


ELECTRIC RAILWAY JOURNAL 


Arkansas Utilities Association 


N ACCOUNT of conflicting dates . 


with other conventions, the execu- 
tive committee of the Arkansas Utilities 
Association has changed the conven- 
tion dates of the association from Oct. 
9-10, 1922, to Nov. 7-9, 1922. 
The convention will have headquarters 
at the Arlington Hotel, Hot Springs, 
National Park, Ark. 


Investment Bankers’ Association 
of America 


HE eleventh annual convention of 

the Investment Bankers’ Associa- 
tion of America is to be held at the Del 
Monte Hotel, Del Monte, Calif., Oct. 
9-12. There will be reports from com- 
mittees on the following subjects: 
Finance, membership, railroad securi- 
ties, education, marine securities, 
municipal securities, public service 
securities, real estate securities, fraud- 
ulent advertising, publicity, irrigation 
securities, foreign securities, govern- 
ment bonds, business practice, indus- 
trial securities, legislation and taxa- 
tion. 


American Welding Society 


HE fall meeting of the A.W.S will 

be held in Chicago, Monday, Oct. 
2, to Thursday, Oct. 5. On: Monday 
afternoon, all day and evening Tuesday, 
and Wednesday morning there will be 
papers and reports on welding practice. 
For Wednesday afternoon a joint meet- 
ing with the American Electric Rail- 
way Engineering Association is sched- 
uled, with papers by C. A. McCune, 
president, and William Spraragen, sec- 
retary American Welding Society, and 
E. M. T. Ryder, way engineer, and J. S. 
- McWhirter, superintendent of equip- 
ment Third Avenue Railway System. 
On Thursday morning there will be a 
meeting of the committee on welded 
‘rail joints on the Municipal Pier. Mem- 
bers of the A.W.S. will meet at the 
Hotel Morrison at 6 p.m. Wednesday 
for a get-together dinner. 


Association Safety Activities 
to Be Co-ordinated 


MEETING of a joint committee 

representing the National Electric 
Light Association, American Electric 
Railway Association, American Gas 
Association, Pennsylvania Electric As- 
sociation and the Bell Telephone inter- 
ests was held during the Safety Con- 
gress at Detroit last month and means 
of co-ordination and prevention of 
duplication of the work of the safety 
and accident prevention committees of 
the several groups were discussed. The 
discussion developed the fact that many 
of the studies carried on are of com- 
mon interest, and while the work of the 
individual committees cannot be inter- 
fered with some means of keeping inti- 
mate touch between the several com- 
mittees is a necessity. After discussion 
of various methods a committee was 
appointed to prepare and submit for 
approval a plan that would meet the 
ideas expressed in the discussion. 
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Judge Warwick and H. A. Wheeler 
Will Address Convention 


NOTABLE feature of the meeting 
of the American Electric Railway 

Association on Wednesday morning will 
be the address by Judge Walter Winter 
Warwick, whose acceptance has just 
been received by Charles C. Peirce of 
the committee on meetings and subjects. 
Judge Warwick was Comptroller of the 
Treasury during the war years of from 
1915 to 1921. Hehas also been Judge of 
the United States Circuit Court, Associ- 
ate Justice of the Supreme Court of the 
Panama Canal Zone, and a member 
from April, 1911, to May, 1913, of the 
President’s Commission on Economy 
and Efficiency. He is now Assistant 
Director of the Budget, with headquar- 
ters at Washington, D. C. 

Judge Warwick’s topic will be “The 
Financing of Electric Railways.” 

Another prominent speaker who will 
address the convention on Tuesday 
morning is H. A. Wheeler, vice-president 
Union Trust Company of Chicago. Mr. 
Wheeler was formerly president of the 
United States Chamber of Commerce. 
Mr. Wheeler’s topic will be “The Busi- 
nes Situation.” 


Claims Association Program 


HE complete program of the Claims 

Association was made public this 
week, together with certain convention 
committee appointments. The latter 
are as follows: Convention assistants 
to the president, G. T. Hellmuth, Chi- 
cago, and H. O. Allison, New Brighton, 
Pa.; resolutions, W. H. Hyland, Glovers- 
ville, N. Y.; registration, H. )). Briggs, 
Newark, N. J.; entertainment, Wallace 
Muir, Lexington, Ky., and T. B. Don- 
nelly, Connellsville, Pa.; reception and 
acquaintance, C. B. Proctor, Memphis, 
Tenn., and S. J. Herrell, Knoxville, 
Tenn. The program follows: 


Monpay Mornine, Oct. 2 
Registration. 


MonpDAY AFTERNOON 
HONORARY CHAIRMAN, J. R. GUILLIAMS 
Invocation. 

Address of President. 
Report of Executive Committee. 


Papers and Addresses 


A Welcome. 

“The Dignity and Fundamentals of 
Claim Work,” By J. R. Guilliams, gen- 
eral attorney, Chicago Surface Lines. 

“The Minimizing Expenditures 
Through Co-operation of Trainmen in 
Obtaining Observers,’ By P. O. Solon, 
claims attorney San Francisco-Oakland 
Terminal Railways. 

“Personal Specifications for Claims 
Men,” by H. O. Allison, safety engineer 
Beaver Valley Traction Company. 

“Titles Which Suggest and Encourage 
Claims,” by W. F. Weh, superintendent 
accident department, Cleveland Railway. 


“Acts of Management and Operation 
Which Affect Claims,” by J. W. Giltner, 
chief claim agent Northern Ohio Trac- 
tion & Light Company. 

“Claim Department Practices Which 
Encourage Claims,” by Walter E. Robin- 
son, claim agent Cincinnati Traction 
Company. 

“Budgetary Procedure in Claims Ex- 
penditures,” by John J. Reynolds, 
claims attorney Boston Elevated Rail- 
way. 

“The Psychology of a Smile” (a pres- 
entation), by Augustus Baker, chief 


of adjustment bureau Receivers of 
Pittsburgh Railways. 

“Clerical Routine and Forms” (an 
exhibit). 

Resolutions. 


Announcement of special features. 
Distribution of souvenirs. 


TUESDAY AFTERNOON 
HoNnNoRARY CHAIRMAN, W. F. WEH 
Papers and addresses 


“How to Organize a Local Safety 
Council,” by Charles B. Hardin, gen- 
eral claim agent United Railways of St. 
Louis. 

“How to Organize Company Em- 
ployees for Accident Prevention,” by 
Victor T. Noonan, superintendent de- 
partment of accident prevention, Cleve- 
land Railway. 

“How to Decrease Accidents without 
Special Organizations.” by B. F. Boyn- 
ton, claim agent Portland Railway, 
Light & Power Company. 

“The Physician’s Part in Accident 
Prevention” (author to be announced 
later). 

“The Effect Upon Claims from Acci- 
dent Prevention,” a symposium by the 
following: 

B. D. Haskins, claim agent and 
director of safety work, Chattanooga 
Railway & Light Company. 

Neil W. Funk, superintendent of 
claims Louisville Railway. 

L. A. Edwards, chief claim agent 
the Pennsylvania-Ohio Electric Com- 
pany. 

H. J. Vosburgh, claim agent Roches- 
ter, Lockport & Buffalo Railroad. 

J. J. Sharkey, claim agent New 
York State Railways Rochester. 

Nathan Abelson, claim and tax at- 
torney, Empire State Railroad Cor- 
poration, Syracuse. 

R. S. Messenger, claims and tax 
agent, Wilmington & Philadelphia 
Traction Company. 

Thomas G. Aston, claim agent 
Washington Water Power Company, 
Spokane. 

H. G. Winsor, superintendent of 
investigations and adjustments, Ta- 
coma Railway & Power Company. 

R. H. Hatfield, claim adjuster Sioux 
City Service Company. 

Albert W. George, general claim 
agent The Connecticut Company, New 
Haven. 
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“The Prevention, Investigation, Ad- 
justment and Defense of Automobile 
Accidents and Claims,” a symposium by 
the following: 

Edwin J. Paige, claim agent United 
Railways & Electric Company of 
Baltimore. 

C. M. McRoberts, chief claim agent 
Los Angeles Railway. 

A. E. Shaw, chief claims agent 
Montreal Tramways. 

George H. Conklin, claim adjuster 
Augusta-Aiken Railway & Electric 
Corporation. 

R. B. Campbells, general manager 
Arkansas Valley Interurban Railway 
Wichita. 

Charles A. Blackburn, claim 
Butte Electric Railway. 

Charles B. Prugh, claim 
Columbus Railway, Power & 
Company. 

F. J. Gatrell, general claim 
Chicago Surface Lines. 

E. F. Wynne, claim agent Georgia 
Railway & Power Company, Atlanta. 

E. M. Raver, claim agent the Lin- 
coln Traction Company. 

Charles Oldenburg, general claim 
agent Chicago & Interurban Traction 
Company. i : 

V. J. Waltz, claim agent Community 
Traction Company, Toledo. 
Resolutions and Special Announce- 

ments. 


agent 


agent 
Light 


agent 


WEDNESDAY AFTERNOON, Oct. 4 
HIONORARY CHAIRMAN, J. H. HANDLON, Esq. 


Papers and Addresses 


“Women Jurors,” author to be an- 
nounced later. 

“Tricks and Crimes of Ambulance 
Chasers,” by Joseph S. Kubu, formerly 
secretary of the Claims Association and 
by John W. Yenson, claim agent Third 
Avenue Railway, New York. 

“Bxorbitant, Contingent Fees of At- 
torneys and Doctors, Their Effect and 
Legal Aspects,” by Squire, Sanders & 
Dempsey, attorneys at law, Cleveland. 

A Message from the American Bar 
Association. 

A Message 
Medical Society. 

A Message from the Association of 
Railway Claim Agents. 

A Message from the International 
Claim Association. 

“Our Experience and Opinions,” a 
symposium by the following: 

B. J. Kernan, New Orleans, La. 
Roane Waring, Memphis, Tenn. 

C. E. Pickett, Waterloo, Iowa. 
W. P. Napier, San Antonio, Tex. 
W. W. Smithers, Philadelphia, Pa. 
George H. Gordon, LaCrosse, Wis. 
E. A. Nell, Kansas City, Mo. 

“Jury Systems and the Need for Re- 
vision,” author to be announced later. 

Resolutions and Special Announce- 
ments. 


from the American 


THURSDAY AFTERNOON, OcT. 5 
HONORARY CHAIRMAN, JOHN J. REYNOLDS 


“The Economie Aspect of Claims Ex- 
penditures,” by William G. Fitzpatrick, 
general claims attorney Detroit United 
Railway. 

“The Result of 350 Jury Trials” (with 
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graphic charts), by William G. Mar- 
shall, chief of litigation bureau, Re- 
ceivers of Pittsburgh Railways. 

“The Female Plaintiff with Subjective 
Complaints,” by James Whitney Hall, 
medical legal expert, Chicago. 

“Medical Testimony in Defensive 
Litigation, with Some Suggestions to 
Physicians,” by William A. Challener, 
general attorney Receivers of Pitts- 
burgh Railways. 

“Medical Defense of Litigated Claims, 
with Some Suggestions to Trial Attor- 
neys.” by John Leeming, M. D., medical 
counsel, Chicago Surface Lines. 

“Inspirational Review and Outline of 
Probable Trend of Claims Work,” by 
J. H. Handlon, claim agent Market 
Street Railway. 

“Report on an Association Code of 
Ethics,” by R. A. Sears, general claims 
attorney Boston Elevated Railway. 

Adoption of Revised Objects of the 
Claims Association. 

Report of Resolutions Committee. 

Election of Officers—Installation. 

Appointment of Committees. 

Adjournment. 


Interurban Round Table 

HE program for Thursday, Oct. 5, 

of the Transportation & Traffic 
Association shows an “interurban hour” 
at 3 p.m., in charge of E. C. Spring, 
general superintendent Lehigh Valley 
Transit Company. Below will be found 
the program of this discussion received 
from President L. H. Palmer, with the 
request that it be published in advance 
because of the potential value to be 
realized if the interest taken measures 
up to the topic itself. 

“Meeting Highway Competition’— 
This subject should bring out the un- 
fair conditions of competition, also the 
point, can the automobile be made a 
stimulant to interurban traffic? 

“Economics in Operation’’—This sub- 
ject should bring out the savings of car 
mileage and platform labor, together 
with dead or layover time and plotting 
of schedules. 

“Getting Increased Passenger Busi- 
ness”—This subject should bring out 
the necessity of publicity, together with 
such publicity mediums as are used. 

“Getting Increased Freight Business” 
—This subject should bring out the 
necessity of publicity development the 
same as passenger business, together 
with comparative rates and _ service 
with steam roads. 

“Developing Favorable Public Senti- 
ment”—This subject should bring out 
the capitalizing of public good will and 
the commercializing of the industry. 

“The Necessity for Departmental Co- 
operation”—This subject should bring 
out the close touch one department 
should have upon the other and the 
results accomplished by working to- 
gether. Using the entire pay roll as 
a booster for the service. Having all 
realize they are part of the whole. 

As this note is printed, the following 
have accepted invitations to take part 
in this round-table discussion: F. L. 
Butler, C. E. Morgan. H. A. Nicholl, 
F. D. Norviel and E. S. Wilde. 
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Standard Committee Passes 
on Technical Reports 


T A meeting of the Engineering 
Association committee on stand- 
ards, held in New York on Sept. 7, 
those parts of the technical reports 
which required action by the committee 
were considered in detail. 
brought up were those on buildings and 
structures, power distribution, way 
matters and equipment. 
The committee recommended that 
plans of typical shop layouts, prepared 
by the committee on buildings and 


structures, be adopted as miscellaneous _ | 


methods and practices and printed thus | 
in the Manual. 
current practice in the design and con- 
struction of small bridges, culverts and 
trestles was referred back to the 
technical committee for the formula- 
tion of suggestions as to standards. 

Under the subject of power distribu- | 
tion it was decided to recommend the 
suspension of the present specifications 
for crossings of electric light, power 
supply and trolley lines with steam and 
electric railways, in view of the revi- 
sion of the National Electrical Safety 
Code which is now under way. 

A long list of recommendations by 
the committee on way matters was 
approved. These involved detailed 
changes in specifications with a view to 
harmonizing them with existing prac- 
tice, and six new specifications for 
railroad spikes, bolts and tie plates. 

A number of suggestions by the com- 
mittee on equipment, particularly as 
to wheel contours, were referred to the 
convention for action. 

The meeting was attended by the fol- 
lowing members: Martin Schreiber, 
chairman; N. B. Trist, C. G. Keen, 
C. H. Clark, John Lindall, J. A. Brooks 
and H. H. Norris. The committees 
were represented thus: way matters, 
H. H. George and R. C. Cram; power 
distribution, M. B. Rosevear, C. R. 
Harte; equipment, H. A. Benedict (rep- 
resenting R. H. Dalgleish), Daniel 
Durie. G. C. Hecker was secretary. 


Special Arrangements for Rail- 
road Tickets This Year 


HOSE intending to get the benefit 

of the reduced rate to and from 
Chicago should be sure to secure iden- 
tification certificates from the associa- 
tion office before purchasing their 
tickets. The usual plan by which iden- 
tification certificates can be obtained at 
any ticket office is not being followed 
The certificates to be ob- 
tained from the association office permit 
the purchase from any railroad office 
of a round-trip ticket to Chicago for 
a fare and one-half. After arriving at 
Chicago the delegate must have his 
ticket validated by an agent of the rail- 
road, who will be at the Municipal Pier. 
The ticket is good going to Chicago 
from Sept. 26 to Oct. 4, and is good for 
return until Oct. 12. On the New York 
Central and Pennsylvania Railroads the 
ticket is not good either going or re- 
turning on the 20th Century Limited 
or the Broadway Limited respectively. 


The reports | 


The subject of good | 
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News of the Electuc Railways 


FINANCIAL AND CORPORATE 


PERSONAL MENTION 


TRAFFIC AND TRANSPORTATION 


Politics Dragged Into Strike 


Buffalo Company Carrying 100,000 Pas- 
sengers Daily—Traffic on Many 
Lines 90 per Cent Normal 


With the approach of the fall election, 
politics are being dragged into the 
strike of employees of the International 
Railway, Buffalo, N. Y., which has been 
in effect since July 1. Mayor Frank 
X. Schwab has thrown his support to 
candidates indorsed by the strikers, the 
jitney owners and the Nickel or Walk 
Club, which has been organized to fight 
for a reduction in the railway fare. 

Despite the mud-slinging campaign 
with the International Railway and Mit- 
ten Management, Inc., as the targets, 
the number of passengers being carried 
on all local and interurban lines of the 
«company is constantly increasing. Her- 
bert G. Tulley, president of the com- 
pany, says the company is now carry- 
ing more than 100,000 passengers daily 
and that riding is 90 per cent normal 
on a large number of the West Side 
lines in Buffalo. It is predicted that 
if the percentage of increase is con- 
tinued, car riding will be normal on all 
lines within another four or five weeks. 

Among the candidates indorsed by the 
strikers, the jitney owners and the 
Nickel or Walk Club is Robert C. Lacey, 
chairman of the board of arbitration of 
the Central Labor Council and former 
president of the organization, who is 
under arrest charged with the illegal 
possession of dynamite. The arrest 
was made at the time four strikers 
were taken into custody after the wreck- 
ing of the Buffalo-Niagara Falls, high- 
speed line car by dynamite. Mr. Lacey 
is a candidate for the State Senate 
from a Buffalo district. Among other 
candidates indorsed by the strikers and 
running on a platform for home rule, 
the abolishment of the Public Service 
Commission and recall of judges is 
Leo F. Tucholka, an opponent of the 
International. 

Unable to secure the necessary sup- 
port and co-operation of the Police 
Department under Mayor Schwab, the 
International Railway is endeavoring to 
round up practically single-handed the 
jitney drivers who are _ operating 
illegally. Scores of arrests have been 
made by employees of the railway who 
have been sworn in as special officers. 
The arrests are made upon warrants 
issued by the City Court upon infor- 
mation obtained by International Rail- 
way employees who have secured the 
evidence against the jitney drivers. 
Fines ranging from $25 to $250 have 
been imposed upon those convicted and 
yet hundreds of jitneys are plying their 
trade unmolested by city police. 

A second injunction against jitney 
drivers has been obtained by the com- 
pany from Justice Pooley in Supreme 


Court. It names 624 individuals and 
was granted upon application of Henry 
W. Killeen, counsel for the Interna- 
tional. The purpose of the second in- 
junction is to cover the cases of sus- 
pected jitney drivers, who are not 
named in the first injunction. Justice 
Crosby had ruled that the first injunc- 
tion applies only to those persons 
specifically named in the court order 
and cannot include “all others” as 
stated in the reading of the injunction. 

By unanimous vote the City Council 
of Buffalo adopted a resolution appro- 
priating funds for the legal battle to 
be started by the municipal authorities 
to force a return of the 5-cent fare on 
the local lines of the International. 
About $75,000 will be required to con- 
tinue the fight before the Public Sery- 
ice Commission. The City Council was 
advised against proceeding with a rate 
case at this time especially in view of 
the fact that the Public Service Com- 
mission will take the earnings of the 
company for the last several months 
as a basis for a fare readjustment and 
as the company has had little revenue 
from fares during this period, an 8 or 
10-cent fare might be fixed by the com- 
mission. 

Despite the warning of the city’s 
legal staff, the City Council voted to 
start the rate case and directed the 
city’s legal department to begin a pre- 
liminary action for a lower fare. The 
Council voted to employ an expert to 
make an investigation into the financial 
condition of the railway and conduct a 
survey of its physical properties which 
will be used as a basis of a rate case. 


$3,000,000 in Improvements De- 
pending on Franchise Vote 


As an opening gun in a campaign to 
have the people of San Diego vote 
favorably at the special election to be 
held Oct. 10 on the Sixteenth Street 
franchise and the proposed charter 
amendment to relieve the San Diego 
Electric Railway of paving costs in 
future, John D. Spreckels, president of 
the railway, has issued a statement in 
which he promises that the company 
will spend $3,000,000 in San Diego in 
extensions and improvements if the 
concessions asked are granted and the 
company is given “a fair chance to do 
business under modern and reasonable 
conditions.” 

In his statement Mr. Spreckels said 
that his railway as a public utility was 
simply seeking a franchise which will 
relieve it of obsolete requirements. He 
said that a negative vote on the fran- 
chise issue would compel the railway to 
fall behind while all other utilities were 
making plans with future prosperity on 
every hand. 


Electrification Accepted 


Alternative Proposal of Mr. Hobson to 
Equip Texas Steam Road 
Approved by Dallas 


The city of Dallas has approved the 
proposal submitted by C. W. Hobson 
and his associates for the electrifica- 
tion of the Missouri, Kansas & Texas 
Railroad from Dallas to Denton and 
its use as an interurban. The offer 
from Mr. Hobson was made in lieu of 
constructing the second interurban of 
30 miles in length which Mr. Hobson 
and other grantees of the street car 
franchise at Dallas agreed to build 
under the terms of the contract en- 
tered into with the city at the time the 
franchise was granted in 1917. Mr. 
Hobson and associates are to enter into 
a fifty-year contract with the Missouri, 
Kansas & Texas, and the work of elec- 
trifying the line is to be begun by Oct. 1. 
Service is to be begun by the summer 
of 1923. 

The question of carrying out the 
work was put squarely up to the 
City Commissioners and the Mayor 
of Dallas. The Dallas Railway is un- 
der bond to build an interurban at least 
30 miles in length out of Dallas, work 
to begin this month, and C. W. Hobson 
has posted with the American Ex- 
change National Bank, Dallas, a certi- 
fied check for $350,000 as forfeit to 
guarantee the carrying out of the con- 
tract for a new interurban line. 

After the traction people had investi- 
gated the proposition to electrify the 
Missouri, Kansas & Texas from Dallas 
to Denton and had made surveys and 
estimated costs, etc., Mr. Hobson for- 
mally notified Mayor Sawnie Aldredge 
and members of the City Commission 
that the traction interests would forfeit 
the $350,000 if the city declined to 
accept the Katy electrification project 
in lieu of the new interurban line which 
they are under contract to build. 

Sentiment in Dallas seemed divided as 
to whether the city should accept or re- 
ject the Katy electrification project. 
Some people suggested that the project 
be rejected and that the $350,000 for- 
feit money be taken and used to acquire 
and equip a large park near the city. 
Others suggested that the forfeit money 
be accepted and used as a nucleus for 
a fund to be used in building an inter- 
urban line from Dallas to Greenville. 

Mr. Hobson in notifying the city of 
the determination to forfeit the $350,- 
000 submitted a draft of the pro- 
posed contract between the interurban 
interest and the Missouri, Kansas & 
Texas Railway. The contract gives the 
interurban interests a lease on the rail- 
way line for a period of fifty years 
with exclusive rights for hauling pas- 
sengers, while the steam railway re- 
tains the right to haul freight. 
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Voters of Grand Rapids Approve New Franchise 


Eighteen Months Consumed in the Negotiation 
of Terms Which Have Been Overwhelmingly 
Approved at Polls—Initial Fare Ten Cents Cash 


NEW electric railway franchise, 

effective for thirty years and 
carrying many unique provisions, has 
been granted the Grand Rapids (Mich.) 
Railway as a result of an election held 
there on Sept. 12. The measure was 
drawn up jointly by representatives of 
the municipality and the company. The 
nature of the grant was such as to re- 
quire a three-fifths majority to assure 
passage. When final results of the 
election were known, however, it was 
found that the majority for the fran- 
chise was nearer four-fifths. Out of 
seventy-three precincts in the city, 
seventy-one carried the measure. 

In the course of an interview with a 
representative of the Hlectric Rail- 
way Journal, Louis J. De Lamarter, 
vice-president and general manager of 
the company, made the following 
statement: 

The result of the franchise vote is par- 
ticularly gratifying in view of the fact that 
at no time since the citizens of Grand 
Rapids have had the franchise under con- 
sideration has the railway given the public 
to understand that passage of the measure 
would bring an immediate reduction in fare 
or prompt improvement in_ service. We 
have indicated, to be sure, that the defeat 
of the grant would entail further financial 
hardships on the company and render still 
more difficult the expansion and develop- 
ment of our properties. 

We, therefore, are more than pleased 
with the spirit of co-operation and _ fair 
play manifested by the people of Grand 
Rapids in so stanchly supporting the meas- 
ure. We feel, now, that the officials of the 
city, in collaboration with those of the 
company, are in a position to proceed with 
the solution of the various problems pre- 
senting themselves, and that the time is not 
far distant when Grand Rapids citizens 
may enjoy an improved _ transportation 
service. 

Negotiations. leading up to the en- 
actment of the new franchise ordinance 
in Grand Rapids have been pending 
since the expiration of the old franchise 
on April 28, 1921. The factor which 
presented the knottiest problem to the 
group of experts representing both the 
city and company was the equitable 
valuation of the property. The city 
was unwilling to accept the valuation 
figures presented by the management 
of the company and the company main- 
tained that the city’s figures were al- 
together too low. Nearly a year’s time 
was spent in threshing the matter out, 
the company holding strong for an 
$8,000,000 valuation, as contrasted with 
$5,100,000, the figure named by the 
city. The company finally agreed, 
however, to accept a compromise valu- 
ation of $5,500,000, provided the new 
franchise ran for thirty years, with 
an 8 per cent return. The company 
owns and operates extensive recreation 
grounds at Ramona and North Parks 
and these properties were included in 
the valuation. 

The rate of fare to be charged was 
another knotty problem. Several meth- 
ods were considered, ranging from the 


sale of one cash fare for 7 cents, four 
tickets for a quarter, to 10 cents cash 
fare and seventeen tickets for a dollar. 
This latter rate eventually gave way 
to the one now in effect, which pro- 
vides that the initial fare shall be 10 
cents cash and that seven tickets shall 
be sold for 50 cents. The new fran- 
chise stipulates that the present rate 
shall continue until the company’s 
earnings exceed 8 per cent, whereupon 
the rate of fare shall decrease, step by 
step, as earnings increase, until a mini- 
mum fare of 5 cents shall have been 
reached with thirteen tickets for 50 
cents. It also is provided, however, 
that, regardless of earnings, the maxi- 
mum cash fare shall not be more than 
10 cents. The intermediate rates are 
10 cents cash and four tickets for a 
quarter, 10 cents cash and nine tickets 
for 50 cents, 10 cents cash and five 
tickets for 25 cents, 5 cents cash,5 cents 
cash and eleven tickets for 50 cents, 5 
cents cash and six tickets for 25 cents, 
5 cents cash and seven tickets for 25 
cents. On the rate of return the grant 
provides: 


The grantee’s initial rate of return on the 
value of its property as determined under 
Sections 16 and 17 of this franchise shall 
be 8 per cent per annum. The grantee’s 
rate of return shall be decreased one-quar- 
ter of 1 per cent whenever the rate of fare 
shall be increased one step as hereinafter 
in this section defined; when the cash or 
ticket fare in effect shall be less than 5 
cents the return to the company shall be 
increased one-quarter of 1 per cent for each 
step the same is reduced. 


City HAs PURCHASE RIGHTS 


Another important provision of the 
franchise is that the city is given the 
right to purchase all of the company’s 
properties after fifteen years or at the 
end of any five-year period thereafter 
or at the expiration of the franchise, 
the purchase to be negotiated on the 
basis of the, present valuation or any 
valuation figure hereinafter arrived at, 
allowance being made for depreciation 
as well as additions and improve- 
ments. / 

The company is required to make 
monthly reports to the city and the 
company’s books always are to be open 
for inspection by the city’s authorized 
representatives. The city also is 
given the supervision of the salaries 
paid the company’s officers and the 
company is enjoined from securing anv 
indirect revenue whatsoever. 

It is provided in the new franchis¢ 
that any essential differences or dis- 
putes arising between the city and the 
company shall be settled by arbitracion, 
the arbiters to be equally representa- 
tive of both factions and their deci- 
sions to be final and conclusive. 

The city has absolute jurisdiction 
over service, being empowered to fix 
the frequency with which ears shall 
run on all lines. 


Ever since the provisions of the new 
franchise were made public, follow- 
ing approval by the City Commission 
on June 12, 1922, the measure has re- 
ceived the unqualified support of every 
forward-looking organization in Grand 
Rapids. All of the city’s newspapers, 
the Chamber of Commerce, Rotary 
Club, the Trades and Labor Council 
and several business associations de- 
voted their whole-hearted efforts to 
campaign activities in behalf of the 
franchise. 

During the campaign Mr. De Lamar- 
ter played an open hand with all his 
cards on the table and the election re- 
sults are interpreted as clearly demon- 
strating the people’s appreciation of 
such tactics. As an after-election edi- 
torial in a Grand Rapids paper stated, 
“the people are fair when appealed to 
fairly.” 


FARE EQUALIZATION FUND PROVIDED 


The provisions of the grant covering 
the fare equalization fund established 
is as follows: 


Sec. 21. The grantee, as soon as this 
franchise goes into effect, shall open a 
bookkeeping account denominated ‘“Auto- 
matic Fare Equalization Account” herein- 
after referred to as the ‘Equalization Ac- 
count.” ‘The grantee shall thereafter credit 
the “Equalization Account” .with all in- 
come received from the operation of the 
property and from all other sources, in- 
cluding the earnings on any reserve funds 
accrued subsequent to Jan. 1, 1922, or 
which may hereafter be set up, including 
all earnings on the net balance in said 
equalization account, in excess of the ac- 
tual cost of operation as defined in Section 
22, and shall debit said account with the 
return to which the said grantee is entitled 
under the provisions hereof. 

Whenever there shall be a net debit of 
more than $50,000 to the equalization ac- 
count, then the next higher rate of fare 
and the next lower rate of return shall be 
and become effective ; whenever there shall 
be a net debit exceeding $100,000 to the 
equalization account, then the next higher 
rate of fare and the next lower rate of 
return shall be and become effective and 
the rate of fare shall be further increased 
from time to time in like steps until the 
debit to the said equalization account is 
wiped out. Whenever the net credit to the 
equalization account exceeds $50,000 the 
next lower rate of fare shall be and be- 
come effective; whenever the net credit 
exceeds $100,000 the next lower rate of 
fare shall be and become effective and all 
amounts to the credit of the equalization 
account in excess of $100,000 shall be used 
as _a_ basis for further reductions in fare 
and in like steps. 

All increases and all decreases in the 
rate of fare shall be made on the first day 
of the second month following the one in 
which the results of operation show that 
such increase or decrease is demanded 
under the terms hereof ; Provided, however, 
the grantee in order to avoid frequent 
changes in the rate of fare or an increase 
in the rate of fare which in its judgment 
may decrease its gross earnings, may to 
such an extent as it may be able or 
deem expedient, and subject to the ap- 
proval of the City Commission, refrain, 
from time to time, from debiting the equal- 
ization account the full return to which it 
may be entitled, but to such extent as it 
does so refrain it shall be entitled to debit 
said account, without interest, before a re- 
duced rate of fare shall be established 
under the terms hereof. Any tickets out- 
standing when change of price thereof is 
made shall be redeemed by the grantee at 
the price at which the same were sold. 
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Another Effort to Restore Service 
in Saginaw 

Another effort is to be made looking 
to the resumption of electric railway 
service in Saginaw, Mich. Initiatory 
petitions are being circulated calling 
upon the Council to submit to the voters 
at the general election on Nov. 7 a 
franchise ordinance to Otto Schupp, 
trustee in bankruptcy of the Saginaw- 
Bay City Railroad. The term of the 
grant is twenty-five years. Mr. Schupp 
represents the holders of more than 
$400,000 of first mortgage bonds on a 
property that has not been in operation 
since Aug. 10, 1921. 

Under the terms of the proposed 
ordinance the rates of fare for the first 
two years are to be: twenty tickets $1, 
four tickets 25 cents, 10-cent cash fare, 
free transfers. After the expiration of 
the initial two-year period, the rates 
are to be fixed by the State Public 
Utilities Commission. The operators of 
the property agree to rebuild certain of 
their tracks next year, keep the pave- 
ment between the tracks in repair and 
operate motor coach extensions to 
various parts of the city not served by 
the electric railway. 

Jitney bus and intercity motor bus 
competition along the lines of the 
Michigan Railroad is prohibited. 

It is further provided that in case 
of any disagreement between the city 
and company that can not be adjusted 
amicably the question in dispute is to 
be submitted to the Public Utilities 
Commission for settlement. The city 
is to have the right to purchase the 
railway property at any time at a price 
to be fixed by arbitration. The com- 
pany is not to be required to pay for 
paving or repaving other than the ex- 
tra ballast required because of the 
presence of its tracks in the streets. 


Five-Mile Interurban Extension 
by Pacific Electric Railway 


Announcement has been made by 
D. W. Pontius, vice-president and gen- 
eral manager of the Pacific Electric 
Railway, that application will be made 
immediately to the California State 
Railroad Commission for authority to 
extend the company’s Monrovia-Glen- 
dora interurban line from Glendora to 
San Dimas, which is approximately 5 
miles. This proposed extension will 
close up the gap between the Monrovia- 
Glendora Line and the San Bernardino 
Line. 

The new extension will be constructed 
as soon as permission is received from 
the Railroad Commission. When com- 
‘pleted it will shorten the route from 
South Pasadena, Pasadena, Sierra 
Madre, Monrovia, Azusa and Glendora 
to San Dima, Pomona, Ontario, Upland, 
Riverside, Redlands and the San Ber- 
nardino district and will result in a 
considerable saving of time to passen- 
gers. It will also expedite freight ship- 
ments. 

It is estimated that after the Rail- 
road Commission acts favorably on the 
company’s application work on the pro- 
posed extension will be started at once 


a 


and that it will be completed within 
four or five months. The expenditure 
to be made for carrying out this work 
will be about $370,000. The construc- 
tion of the line will be the first exten- 
sive addition to the electric interurban 
lines made by the company since be- 
fore the war. 

Prior to the war, the Pacific Electric 
Lines purchased the right-of-way for 
the purpose of making this line exten- 
sion to a connection with the San 
Bernardino line at San Dimas; but 
during the war all railway construction 
was held up as a war measure. It has 
not been feasible to attempt any fur- 
ther construction prior to the present 
time. 


Compulsory Arbitration Bill 
Introduced 


A bill for the compulsory incorpora- 
tion of labor unions and compulsory 
arbitration of industrial disputes has 
been introduced in the House by Rep- 
resentative Fairchild of New York and 
referred to the committee on labor, 
which will consider it at the December 
session of Congress. 

The measure would provide that all 
labor unions be: enrolled as “national 
unions” under the Department of Labor, 
for which purpose the bill would create 
the office of commissioner of enroll- 
ments, with an annual salary of $7,500 
a year. Employers of more than 
twenty-five workers also would be 
obliged to enroll. A penalty in the 
form of a tax of $5 a year would be 
levied upon all members of unions not 
enrolled in the national union. 

The national unions, to be organized 
according to occupations, would be 
obliged to write into their by-laws a 
provision against disturbing the regular 
commercial life of the country and 
agree to submit all controversies which 
cannot be composed by private nego- 
tiation to the courts of the United States 
and to accept their decision on final ap- 
peal without further controversy. 

A violation of the latter clause would 
be considered a misdemeanor punish- 
able by a fine of $5 a day and no em- 
ployer would be able to hire a worker 
not a member of a national union on 
penalty of fine of $5 a day for each 
outside worker employed. 


Differences in Ottawa Settled 


F. D. Burpee, general manager of 
the Ottawa (Can.) Street Railway, and 
F. W. McRae, president of Amal- 
gamated Division 279, signed an agree- 
ment on Sept. 14 which brings to a 
final settlement the differences between 
th railway management and the men. 
The settlement is based on the finding 
brought in about three months ago by 
the Board of Conciliation and Investiga- 
tion and has nothing to do with wages. 
No dispute has arisen in this respect 
since the finding of the board which 
reduced wages 124 per cent. This 
decision was referred to in the Electric 
Railway Journal, issue of June 3. The 
chief clause in the new agreement 
states that the company will treat with 


its men through their properly ac- 
credited representatives of the Amal- 
gamated upon questions which may 
arise, including dismissals after sus- 
pension. It is understood, though, 
that the company reserves the right 
to treat separately with men who are 
not members of Division 279 of the 
Amalgamated. 


Reported Rehearing Petition 
Will Be Denied 


Denial of the petition of the city of 
Indianapolis for a rehearing of the case 
in which the Indiana Public Service 
Commission relieved the Indianapolis 
Street Railway from paying for paving 
between its tracks appears likely. The 
question is one of prime importance in 
Indiana, since most cities require the 
street railway to pave streets and keep 
in repair the paving between their 
tracks and 18 in. on each side. At the 
conclusion of the arguments, Edgar 
Blessing, a member of the commission 
who wrote the original order, said he 
personally favored denying the petition 
to reopen the case. It is regarded as 
likely that other commissioners will 
take the same attitude. Counsel for 
the railway declared that the commis- 
sion, the Legislature and the city had 
no authority to compel the railway to 
pave between its tracks. He said there 
was sufficient authority for the city to 
provide for the paving out of the gen- 
eral fund. 


The Sporting Mayor of 
Indianapolis 


How times have changed! Recently 
while Mayor Lew Shank of Indianapo- 
lis adorned the Tippecanoe County Fair 
racetrack rail and rooted for Peter 
Hall, a trotting horse owned by his 
wife and others, the mayors and city 
attorneys of a-score of other Indiana 
cities assembled in Indianapolis and 
formed the Public Utilities Committee 
of Indiana Cities, an organization Lew 
had demanded since his memorable citi- 
zens’ march last spring on the State- 
house to denounce the Public Service 
Commission. Mayor John C. Quick of 
Muncie, with whom Lew joined in the 
call for the organization meeting, could 
not explain the Indianapolis Mayor’s 
absence. He did not attribute Lew’s 
lack of enthusiasm to the latter’s 
“peace visit” to the commission’s office 
the day before when Mr. Shank and the 
members of the Indiana Public Service 
Commission gave every evidence of 
having patched up their difficulties. 

In the organization of the public 
utilities committee Mayor Quick was 
elected president, Taylor Groninger, 
corporation counsel of Indianapolis, 
vice-president, and J. N. Brissey, city 
attorney of East Chicago, secretary- 
treasurer. The committee will work in 
conjunction with the Indiana Municipal 
League, it was said. The movement was 
started this year when Lew fought a 
proposed merger of several electric 
companies and opposed increases in 
utility rates. The annual meeting will 
be held the first Wednesday in Septem- 
ber each year. 
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Construction of Bay Shore Inter- 
urban in Prospect 

Acceptance of the franchise offered 
by the City Commission of Houston to 
the promoters of the proposed new 
interurban electric railway is said to 
insure the construction of the line. John 
Henry Kirby, wealthy lumber manu- 
facturer and oil operator; W. C. Munn, 
John S. Bonner and Jacob F. Wolters, 
call of Houston, are the organizers of the 
Bay Shore Interurban Railway Com- 
pany, and they have given bond in the 
sum of $7,500 to the city for the faith- 
ful performance of the franchise and 
contract. Under the terms of the 
franchise, work on the new line must 
‘begin by March, 1923, and cars be in 
operation by the first of 1924. 

The city of Houston will secure a 
franchise from Harrisburg which will 
permit the new line to connect with the 
tracks of the Galveston-Houston Inter- 
urban Company at the point where it 
leaves the tracks of the Municipal Belt 
Railroad. 

The Bay Shore Line will use a quar- 
ter of mile of the Municipal Belt track 
and part of the right-of-way of the 
municipal railroad. Under the fran- 
chise the city has the right to purchase 
an interest in the right-of-way which 
will be secured by the interurban line 
beyond the Municipal Belt Railroad so 
that the railroad can be extended if the 
city should desire. 


Subway for Tokio in Prospect 

An underground electric railway will 
‘soon be part of the life of Tokio if 
plans now under way come to a suc- 
cessful termination. The Tokio Under- 
ground Railway, Ltd., recently issued a 
‘prospectus in which the fact was 
brought out that the electric railway 
operated by the Municipal Electric Bu- 
reau is insufficient to carry the vast 
throngs of people which have been in- 
-ereasing in.alarming numbers. 

The statement is made that the pro- 
jected line of the underground railway 
is to have connections with the high- 
speed electric railway system operated 
-by the government Department of Rail- 
ways between the capital and Yoko- 
hama. The subway will be extended 
94 miles. 


Board of Estimate Receives 

Mayor’s Plan of Construction 

In a recent statement to the Board 
of Estimate John F. Hylan, Mayor of 
New York, as part of his rapid transit 
«construction program, has promised the 
construction of seven tracks within the 
next five years, which will relieve the 
present congestion on the upper west 
‘side. The first stage in the construc- 
tion of the new west side line will be 
the operation of the line from Fifty- 
ninth Street and Seventh Avenue to 
Broadway and Dyckman Street. The 
next step will be the continuation of 
the line as a four-track main line south 
‘on Amsterdam Avenue from Seventy- 
-second Street to the Battery and 
Brooklyn. The third stage will be the 
extension from Broadway and Dyck- 
>man Street to Yonkers. According to 
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the Mayor’s statement when these three 
stages are completed the city will have 
another four-track subway running 
through the entire west side with a 
two-track connection with the present 
Broadway subway. 

It was announced at the second pub- 
lic hearing on Mayor Hylan’s plan for 
new subways that estimated cost of 
constructing new west side line from 
Seventy-second Street and Amsterdam 
Avenue to the Battery is $31,000,000. 


Wages Go to Arbitration . 

A typographical error, in which an 
entire line was dropped from the story 
on page 407 of the Electric Railway 
Journal, issue of Sept. 16, with respect 
to the wage controversy between the 
management and employees of the Bos- 
ton & Worcester Street Railway, de- 
stroyed the sense of that item. The 
sentence should have read: “Several 
conferences were held previous to the 
expiration of the contract and it was 
agreed that all articles of the contract 
other than articles pertaining to wages 
were satisfactory.” As indicated pre- 
viously, the wage matter has gone to 
arbitration for settlement. 


Joint Engineering Council Formed 

Proposals have been approved by 
representatives in conference of the 
leading British engineering institutions 
for closer co-operation between these 
bodies. They are the Institution of 
Civil Engineers, the Institution of Me- 
chanical Engineers, the Institution of 
Naval Architects and the Institution of 
Electrical Engineers. An Engineering 
Joint Council composed of representa- 
tives of the four bodies has been 
formed. The objects in view are to im- 
prove the status of engineers, to secure 
the better utilization of their services 
in the country’s interests, to secure 
the appointment of properly qualified 
individuals to responsible engineering 
positions and to prevent unnecessary 
duplication of activities. 


Proposed Expenditures in Ten- 
nessee Total $2,000,000 

Public utilities of Tennessee will 
spend more than $2,000,000 within the 
next year in improvements and re- 
newals. Figures giving this amount 
have been supplied the State Utilities 
Commission following a resolution of 
the commission to review all construc- 
tion plans and determine what progress 
has been made. The contemplated ex- 
penditures of the railway companies in 
the state are as follows: 
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Co-operative Welfare Association 
Entertains Employees and 
Their Families 


On July 5 the Louisville (Ky.) Rail- 
way chartered the steamer Hast St. 
Louis for three trips of three hours 
each on the Ohio River for the em- 
ployees of the company, their families 
and their friends. 

There were 900 people on the morn- 
ing boat, which left the wharf at 9:30 
a.m. This boat carried the late trick 
employees and their families, as it was 
planned to. give every employee of the 
company an opportunity to make the 
ride. 
special car. discharging passengers for 
the morning boat ride, of the people 
approaching and boarding the boat and 
also showing the Hast St. Lowis back- 
ing out into midstream. These pictures 
are a part of a film that the company is 
preparing of all of its activities and 
will be shown at gatherings of em- 
ployees during the fall and winter. 

The offices and shops closed for the 
afternoon, and as many as it was pos- 
sible to relieve went on the afternoon 
trip. There were 1,218 passengers on 
the afternoon boat, leaving the wharf 
at 2:30 and returning at 6 p.m. 

The evening boat, leaving the wharf 
at 8 p.m. and returning at 11:30 p.m., 
of course, carried the largest crowd. 
The capacity of the boat being 1,800 
people, the government inspector in- 
sisted on raising the gangplank after 
1,775 people had boarded the boat. 
Quite a number were disappointed but 
other entertainment features carried 
out during the summer made up for 
the loss. 

On July 7 there was a boat ride for 
the colored employees of the company 
on the steamer America, leaving the 
wharf at 2:30 p.m. and returning at 
6 p.m. 

On Aug. 2 Fontaine Ferry Park, an 
amusement resort on the Ohio River, 
was taken over by the company for an 
all-day outing for white employees and 
families. The park was opened at 10 
a.m. and employees were urged to pack 
lunch baskets and bring the kiddos, 
wives, fathers, grandfathers and grand- 
mothers and spend as many hours at 
the park as possible. 

There was a program of music in the 
bandstand at 1:30 p.m. and 8 p.m., with 
a radio concert at 7:30 p.m., as well as 
contests for the boys and girls at 2:30 
p-m. Moving pictures were taken of 
all events at the park. 

Free tickets were provided, covering 
carfare to and from the park, admission 
to the park and rides on most of the 
amusement devices in the park. 


Invites Public Criticism—In an ef- 
fort to render a faithful and efficient 
service to its passengers the North 
Carolina Public Service Company, 
Greensboro, N. C., has invited the pa- 
trons of its lines to send in service sug- 
gestions. Constructive criticism is 
sought as the first step toward improve- 
ments in the railway department of the 
company. 


Motion pictures were taken of a | 
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Elevated Merger Sanctioned 


Illinois Commission Has Approved the 
Chicago Merger—Move a Measure 
For Greater Simplicity 


Permission was granted on Sept. 14 
‘by the Illinois Commerce Commission 
for the proposed $76,000,000 merger 
of the Northwestern, Metropolitan and 
tthe South Side elevated lines and for 
the purchase by the consolidated cor- 
poration at a judiciary sale of the 
properties of the Chicago & Oak Park 
Elevated Railroad, which has been in 
the hands of a receiver since Nov. 13, 
1911. A meeting of the stockholders 
of the three companies will be held 
later in the month to ratify the con- 
solidation plan. 

In citing benefits to be derived 
through the merger, the elevated rail- 
roads, in their petition filed with the 
commission last May, stated the lines 
could be operated more efficiently and 
economically as one company, and that 
the proposed consolidation would bet- 
ter the credit and raise the financial 
standing of the properties and enable 
the company to purchase new equip- 
ment. 


ONE HUNDRED NEW CARS 


The consolidation will permit the 
company to go forward with its plan 
of purchasing 100 new cars at a cost 
of $23,000 each. A petition to pur- 
chase the new equipment was filed with 
the commission a few days ago. 

Britton I. Budd. president of the 
roads, said the consolidation will mean 
an improvement in service. 

We will start service with longer trains 
‘shortly after March 1, when delivery of the 


new cars will begin. Such service will be 
of great benefit to the public during rush 


hours. This involves lengthening of station 
platforms and _ several other physical 
changes. 


Because of inability to attract new capital 
and because of closed mortgages the ele- 
vated lines have not developed to anything 
‘like their potential ability to give the people 
the service which is the crying need of the 


The valuation of all the elevated 
lines for rate-making purposes as of 
June 30, 1919, was $86,250,000. Since 
then additions to capital have increased 
the value to $86,682,899. The proposed 
consolidation corporation is to have 
stocks and bonds of $76,106,500, which 
will be increased to $83,806,500 with 
the acquisition of the Oak Park line. 

The merger will eliminate $2,936,815 
of floating indebtedness and $2,984,581 
of receivers’ liabilities. The consol- 
idated corporation is authorized to make 
a first lien and refunding mortgage 
of $1,600,000 and an adjustment income 
mortgage of $17,120,000, and to issue 
$19,172,500 in capital stock with which 
to -retire the stock of the three com- 
panies and pay off indebtedness. It is 
also authorized to issue $2,600,000 in 
stock to cancel certain receivers’ liabil- 
ities in connection with the purchase 
of the Oak Park “L.” 


Fails to Meet Cost of Operation 


Owing to heavy reconstruction and 
other maintenance expenses the Boston 
(Mass.) Elevated Railway was unable 
to earn its cost of operation last August, 
falling $217,128 behind. It carried 
26,877,682 revenue passengers of whom 
6,001,000 were carried for the 5-cent 
fare and 20,876,682 for the 10-cent fare. 
The total receipts from operation 
amounted to $2,443,075 and the cost of 
the service was $2,660,204. The pay- 
roll cost per revenue passenger was 
4.759 cents as against 5,287 cents in 
August a year ago. The cost of service 
per revenue passenger was 9.898 cents 
as against 10.546 cents in August last 
year. The trustees report that the work 
is well advanced on 100 new surface 
cars and shipments will begin at the 
end of September. Since Jan. 1 the 
company has overhauled and painted 
571 cars and snow plows, as compared 
with 389 during the same period last 
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New Merger Bill 


Another Measure Has Been Introduced 
Designed to Effect Consolidation 
of Washington Companies 


A new bill for the voluntary merger 
of the electric railway and electric 
power companies of Washington, bear- 
ing the indorsement of the District of 
Columbia Public Utilities Commission, 
has been introduced in the House by Rep- 
resentative Focht. It is understood that 
this measure will be urged before the 
District of Columbia committee to dis- 
place the several other bills on this 
subject which are pending before that 
body, two of them having been passed 
by the Senate. 


VOLUNTARY CONSOLIDATION PROPOSED 


The Focht bill would provide for the 
voluntary ‘consolidation of all the rail- 
way companies of the capital city upon 
a vote of three-fourths of the stock- 
holders of each of the separate corpora- 
tions. It would provide that consolida- 
tion with the Potomac Electric Power 
Company could not be had as a separate 
merger by any of the individual rail- 
ways, but would have to be effected, if 
at all, after the consolidation of the 
ear lines. The measure also would pro- 
vide means for consolidation of the 
Washington Gas Light Company and the 
Georgetown Gas Light Company. 


Gross REcEIPTS TAX REPEALED 


The 4 per cent gross tax on receipts 
would be repealed after July 1, 1922, 
and the bill would levy a tax of 50 per 
cent on net operating Income in excess 
of 6 per cent and not above 7 per cent 
and a tax of 75 per cent on net operat- 
ing income in excess of 7 per cent of the 
fair value of the property of all traction 
companies, The measure would relieve 
the traction companies, if consolidated, 
from paying the cost of street paving 
2 ft. on each side of the tracks and be- 
tween the rails and after consolidation 
would reduce the tax on net income to 
4 per cent on gross revenue. 

A clause in the new bill would em- 
power the Public Utilities Commission 
to control the salaries of officials of the 
merged properties. 


‘hour. This is the first step in that direction. year. 
| Month| Y 
Tatest | Month) Yer" | Peak | 1913 | Eatest | Mago | age | Peak | 1913 
Sept. Aug. Sept. Patan ime) hale : | Sept. Aug. | Sept. June ar - 
|| Street Railway 1922 | 1922 | 1921 | 192) Conspectus Eng. News-Record | 1922 1922 | 1921 | 1920 
Fares* 7.0L | 7.01 | 7.21 7.24 | 4.84 | Construction costs | 185.0 | 173.4 188.3 273.8 |__100_ 
Aug. | July | Aug. | Sept. | of U.S. Bur. Lab. Stat.| Aug. | Julv | Aug. | May 
Street Railway 1922 | 1922 | 1921 | 1920 Indexes Wholesale | 1922 | 1922 | 1921 | 1920 | 
‘Materials* 189 | 181 | 1€0 247 | 100 Commodities | 455 | 355 | 142 | 247 100 
i at Sept. | Aug. Sept | Sept. | for eae eis Se- re 
Street Railway 1922 | 1922 | 1921 | 1920 Bthelosale ion) 1% Poa! Sho! | 
“Wages* | 208 | 209 | 215 | 232 100 || Sept., 1922 Commodities 12.08 12.07 11.09 20.87 | 9.21 
Steel Aug. 31) July “30|/Aug. 31) Apr. 30 Compiled for Publi- =e tera ee ae = 
Unfilled orders 1922 1922 1921 19 cation in this Paper Dun’s Sernt.1 | Aug. 1 | Sept. 1 May 1 
illi 53 5.9 Wholesale | 1922 | 1922 | 1921 | 192 
OS Oe by Commotiti (172.5 173.6 162.6 263.3 120.9 
U.S. Bank Clearings| Aug. | July |. Aug. | March | Av. Mo. : 56 OND ODTUIES ee Ness 2B Eee eee vee : 
Outside N. Y. City | 1922 | 1922 | 1921 | 1920 | 1913 Albert S. Richey Aug. | July | Aug. | Jvne 
(Billions) 12.34 | 12.30 | 11.08 | 18.54 6.12 eis imailway | |1U:S: Bur. Lab. Stat. 1922 | Is 922 1921 1920 We 
ites | Aug. | July Aug. Jan. eto: Engineer uReisiliios = OCGTETll SER ET a eer 
A | g. i uly 
each Failures ye ye eS ; Worcester, Mass Nat.Ind.Conf.Bd.| 1923 1922 195i ean (1914) 
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*The three index numbers marked with an asterisk are com- 
‘puted by Mr. Richey, as follows: Fares index is average street 
railway fare in all United States cities with a population of 50,000 
and weighted according to 


‘or over except New York City, 
}population. 


Street Railway Materials index is relative average price of 


maintenance, weighted 
Wages index is relativ 


weighted according to 


materials (including fuel) used in street railway operation and 


according to average use of such materials. 
e average maximum hourly wage of motor- 


men and conductors on 105 street and interurban railways in the 
United States, operating more than 100 passenger cars eaeh, and 


number of cars. 
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Read While You Ride 


Newspaper Vending Machine Installed 
on Dayton Cars Attracts Attention 
from Railways Elsewhere 


Increased interest has been aroused in 
other cities in the system of vending 
newspapers which has been in success- 
ful use on street cars in Dayton, Ohio, 
now for many months. The plan is 
known as the Read-Wyl-U-Ryd Street 
Car Selling Plan for morning papers. 
The two largest of the five street rail- 
ways in Dayton at first agreed to install 
the system without any return to them- 
selves, but the Dayton Journal subse- 
quently agreed to give the companies a 
selling commission of one-half cent for 
each copy sold. 

Both William L. Smith, general man- 
ager of the Dayton Street Railway, and 
W. E. Boileau are on record as being 
strong proponents of the Read-Wyl-U- 
Ryd boxes. In fact, in a letter to the 
Dayton Journal Mr. Smith said that he 
would gladly recommend the idea to any 
street or interurban railway. In grant- 
ing’ permission to put the boxes on the 
cars of his company Mr. Smith said 
he did so because his action: 


1. Afforded his patrons the opportunity 
to read the morning paper while riding to 
office or factory, which, from personal ex- 
perience, was a pleasure and tended to 
shorten the ride. 

2. Prevented his patrons being annoyed 
by newsboys, and, what was more essential, 
eliminated the possibility of an accident to 
such boys who carelessly and thoughtlessly 
jumped on and off the cars. 

3. Added to the pleasant relations which 
existed between the press and the company, 
and further proved the desire of the rail- 
way to co-operate with the newspapers in 
giving “service’’ to the public. 


Mr. Boileau said: 


The boxes have proved very popular with 
the car riders in the morning, enabling 
them to obtain the morning paper when 
they get on the -7-r and they are thus 
enabled to read it while en route to their 
office. A great many of our passengers 
have commented very favorably on the en- 
terprise of both the Read-Wyl-U-Ryd Com- 
pany and ourselves. It is our opinion that 
the plan fills a long-felt want and the in- 
crease in the number of papers taken from 
the boxes each morning indicates their 
increasing popularity. 


Thomas E. Howell, general manager 
of the City Railway, is also an advocate 
of the use of the system. In fact, the 
new system of vending the papers was 
the outcome of an order issued by Mr. 
Howell a year ago to keep all newsboys 
off the cars of that company. This 
order followed personal observation by 
Mr. Howell of a Dayton Journal boy 
who boarded a car at a regular stop, 
proceeded through the car and after 
selling several papers walked to the 
front, pulled the lever which opened the 
doors and jumped off while the car was 
in motion. 

This order by Mr. Howell was a 
measure of self-protection by the rail- 
way manager, but it affected the circu- 
lation figures. Therein Mr. Howell had 
reckoned without taking into account 
C. D. O’Rourke, the circulation manager 
of the Dayton Journal. Mr. O’Rourke 


was quick to see Mr. Howell’s stand 
from the safety point of view, and Mr. 
Howell was equally quick to see Mr. 
O’Rourke’s point of view when the cir- 
culation manager suggested the self- 
service newspaper box idea, which Mr. 
O’Rourke has since fully developed. 


New Interurban Rates Arranged 


The Louisville (Ky.) Railway which 
operates the Louisville interurban lines 
as well, has arranged for a new form 
of tariff on its interurban lines. The 
rates are and have been on the basis 
of 3 cents a mile all along, but under 
the old method the fare to the city 
limits was figured at 5 cents. Now 
there will be a minimum fare of 7 
cents figured from the city limits to 
any point inside of the city. From 
the city limits the lines will be divided 
into zones of one-third of a mile each, 
all stations within a given zone being 
given a number, which will also re- 
present the amount of fare necessary 
to go to that station from the limits 
or from the city limits to the station. 
Then 7 cents is added to the station 
number on fares to the city depot. This 
system makes it easier for the con- 
ductor as well as customers to figure 
the fare, and is a more equitable basis 
for the customer in that the rate is 
1 cent for a third of a mile plus the 
city fare. 

Under the new plans going into 
effect on the local lines in the city 
of Louisville children under five years 
of age will be hauled free, the age 
limit having been raised from three 
years, at which it had been held prob- 
ably from the time that street cars 
were first operated in Louisville. 


Bargain Beach Days Increase. 
Good Will 


As an advertising feature and to give 
the families of workingmen a chance to 


enjoy the beaches, Claus Spreckels, 
manager of the San Diego (Calif.) 
Electric Railway, started “bargain 


beach days,’ when a flat rate of 10 
cents for the round trip was granted 
every Thursday during August to any 
of the San Diego beaches. The move 
proved so popular that the first two 
Thursdays in September were also 
made “bargain beach days,” and when 
Mr. Spreckels’ attention was directed to 
the fact that many working people 
could not get away during week days, 
two Sundays in September, the tenth 
and seventeenth, also were included. 
This makes a round trip fare of 10 
cents, from outer or inner zone, as 
compared with regular fares as fol- 
lows: Coronado, outer zone, 25 cents; 
inner zone, 20 cents; Ocean Beach or 
Mission Beach, outer zone, 30 cents; 
inner zone, 25 cents. 

Manager Spreckels announced that 


, 


the plan had been a huge success and 
though it might not have shown a 
profit financially (returns not yet tabu- 
lated) it proved wonderful in adding 
to the good will toward the company. 


Five-Cent Issue Falls Flat 


Even ex-Governor Eugene N. Foss of 
Massachusetts Is Unable to Arouse 
People There—Issue Dead 


Boston has had another 5-cent fare 
experience. It was promised by a num- 
ber of politicians, including former Gov. 
Eugene N. Foss, that if they were 
elected to public office they would secure 
the 5-cént fare on the Boston Elevated. 
The side which ‘had been clamoring for 
the nickel fare during the campaign did 
not figure very prominently in the 
primary election returns, but on Sept. 18 
the issue came to a more clear-cut test. 


PusBLic HEARING PooRLY ATTENDED 


On that date the Massachusetts Pub- 
lic Utilities Department gave a public 
hearing on the 5-cent fare question, as 
directed by the Legislature, and found 
practically no representatives of the 
public on hand to advocate the idea. 
The commission waited a considerable 
time before anybody appeared at the 
hearing, except some railway officials, 
and Chairman Attwill commented on the 
fact that there had been so much talk 
about the fare reduction in the political 
campaign and now all the advocates of 
the issue seemed to desert it when a 
tribunal which had authority to act on 
it met to afford them an opportunity to 
discuss it on its merits. The commission 
had set aside two days, with two ses- 
sions each day, for the presentation of 
this cause, and nobody appeared to urge 
it or discuss it. 

Only two speakers appeared. They 
were the city solicitor of Malden, who 
opposed the 5-cent fare as provided for 
in the bill which Mayor Curley of Bos- 
ton presented to the Legislature, and 
the city solicitor of Somerville, who 
merely contended that a mistake was 
made in not holding the Boston Elevated 
Railway to the twenty-five year contract 
which provided for a 5-cent fare. 


IssuE WENT BY DEFAULT 


Although the issue went practically 
by default the commission decided to 
give the public one more opportunity to 
come forward and discuss the fare sit- 
uation, setting aside Sept. 21, for the 
purpose. 


Council Coudenne One-Man Cars 


In a resolution passed by the Coun- 
cil of Clarksburg, W. Va., operation of 
one-man street cars in the city is con- 
demned as being dangerous to life and 
health and as tending to reduce a serv- 
ive the public should have from a public 
utilities corporation. The city attorney 
was instructed to take such action as he 
deemed necessary against the Monga- 
hela Power & Railway Company, which 
operates the electric railway system in 
this city. 
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| Training Plan Successful 


Efficiency Superintendent Describes 
Plan Which Has Improved Morale 
of Dallas Railway’s Trainmen 


Some time ago the Dallas (Tex.) 
Railway asked C. J. Crampton, director 
of the Dallas Chamber of Commerce, 
department of industrial efficiency and 
vocational training, to assist in the 
study and solution of its difficulties. 
Accordingly Mr. Crampton, who is now 
superintendent of the safety and effi- 
ciency department of the railway, made 
a detailed analysis of conditions and 
worked out, in lesson form, the various 
duties of trainmen. A capable superin- 
tendent of employment and training was 
employed with the understanding that 
he co-operate and carry out Mr. Cramp- 
toh’s plans. Employment tests were 
instituted. These included mathematical 
tests, general intelligence tests, sensory 
tests and sensory-motor tests. Each 
applicant was required to pass these 
before acceptance. 

Twenty of the most expert motormen 
and conductors were selected as in- 
structors. These men were ranked as 
“instructor,” with a special cap band; 
their authority was increased. They 
were taught what to teach new men 
and how to go about the teach- 
ing. Instructors’ meetings were, and 
still ‘are frequently held. Students 
were sent only to regular instructors. 
A student under the new plan has but 
one instructor, who is entirely responsi- 
ble for his training. This instructor 
takes him over every line in the city and 
teaches him all details of equipment and 
operation. Under this plan the time re- 
quired to train an operator has been 
decreased from twenty to nine and ten 
days. 

In writing about the system in the 
Texas Industrialist Mr. Crampton says 
that men trained under the new system 
are first taught to appreciate their job, 
and those who do not like it are en- 
couraged to seek other employment at 
once. Courtesy and safety of operation 
are stressed at every point. After the 
student has mastered the duties of a 
trainman, he is approved by his in- 
structor as fit for employment. He then 
passes a written examination which 
covers in detail the many phases of 
operation. These papers are preserved 
as an evidence, that he received proper 
training, and are an effective means of 
eliminating future excuses based on the 
plea of ignorance. 

New men are employed for a three 
months’ probationary period. During 
this time they report twice monthly to 
the superintendent of employment and 
training for review of their record and 
questions. At the end of three months’ 
successful trial they are permanently 
employed. 

Instructors are held responsible for 
the success of their students. Cumu- 
lative records are kept of each student 
and each instructor. On these records 
are noted such things as accidents, reck- 
less actions, courtesy, unusual merit, 
ete. In this way the efficiency of in- 
struction is stimulated and measured. 


Mr. Crampton offers as a proof of the 
success of the plan statistics of traffic 
during the last State Fair. Approxi- 
mately 50 per cent of the traffic during 
this period was handled by men trained 
under the new system. Traffic dangers 
were greatly increased by numerous 
strangers who were unfamiliar with the 
city. During the sixteen days of the 
fair there were only nineteen accidents 
that involved personal injury. None of 
these was serious. Not a bone was 
broken. On this basis the personal in- 
jury record represented one accident for 
each 190,000 passengers carried. On 
children’s day, when free fair and rail- 
way tickets were provided, not a child 
was hurt. 


Another Company Installs 
the Zone Pass 


Since July 24 the Houghton (Mich.) 
County Traction Company has been 
using the unlimited ride, transferable 
weekly pass. The lines constitute what 
is practically an interurban rai'way, 
the chief headways being one hour or 
thirty minutes, although four cars an 
hour are operated between the twin 
cities of Hancock and Houghton. 

Necessarily, the passes are sold on 
the zone basis. The rates are $0.98, 


$1.80 and $2.25 as against cash fares. 


of 9, 18 and 27 cents respectively. Coin- 
cident with the installation of passes, 
S. B. Tuell, receiver, was permitted to 
discontinue the 8 cents per zone ticket 
rate. 

As the passes were installed during 
the low-ride summer weeks and in a 
period of great depression, they have 
not yet had a chance to show what they 
can achieve in ride stimulation and reve- 
nue increase. However, with the pass 
sales equal to about 10 per cent of the 
total revenue, it is noted that the com- 
pany without suffering any loss in reve- 
nue has been able to give a greatly 
decreased fare per ride to its regular 
customers. Walter Jackson co-operated 
with the receiver of the company in 
working out the rates and the publicity 
program. 


May Adopt One-Way Traffic Plan 


That one-way traffic in the city of 
Portland, Ore., must be tried in the 
congested district of the city was the 
consensus of opinion recently among 
City Councilmen. A resolution has been 
passed directing City Attorney Grant, 
Chief of Police Jenkins and City Engi- 
neer Laurgaard to make a survey of 
traffic conditions and prepare an ordi- 
nance requiring one-way traffic. The 
resolution was adopted without dissent. 
Mayor Baker introduced the resolution. 
Should the survey of traffic conditions 
develop that other reforms are neces- 
sary to relieve congestion on Portland’s 
narrow downtown business streets such 
reforms will likely be included in the 
report. Although the plan of one-way 
traffic is expected to meet with some 
opposition, it appears that the Council- 
men have determined to give it a fair 
trial. 


aeentoriation 


News Notes 


One Man Cars in Use.—The Port 
Arthur-Fort William Street Railway, 
Fort Arthur, Ont., on Aug. 4 put into 
operation one-man cars. 

One-Man Interurban Cars Started — 
The Louisville (Ky.) Railway will start 
operating one-man cars on its Jefferson- 
town and Okolona interurban lines. 
Some of its cars have been remodeled 
so that passengers will enter and leave 
by the front door, and only one man 
will be required for handling the cars. 

Traffic Decreases in August.—Figures 
filed with the Board of Public Utility 
Commissioners of New Jersey by the 
Public Service Corporation show fewer 
persons traveled on the company’s 
lines in New Jersey in August than 
in July. Passengers in August num- 
bered 34,370,155, compared with 36,666,- 
407 in July. 

15,644 Passengers to Bay View 
Beach.—According to the report of 
Superintendent Warwick of the Wis- 
consin Public Service Company on the 
operation of the Green Bay Park 
Railway leading to Bay View Beach, 
15,644 passengers were carried in Au- 
gust. There were 9,758 paid fares and 
5,886 passengers rode on transfers 
from city lines. 

Three Cents a Mile Authorized.—The 
Indiana Public Service Commission has 
authorized the Union Traction Company 
to charge 3 cents a mile, with a min- 
imum rate of 10 cents for rides within 
the city of Indianapolis. All traction 
lines entering Indianapolis now have a 
10-cent fare. .The old rate was 5 cents 
and placed the interurban lines in com- 
petition with the Indianapolis Street 
Railway lines. 

Fares Reduced.—The Southwestern 
Traction Company, which operates an 
electric railway between Temple and 
Belton, Tex., with local service in both 
cities, has announced a 12 per cent 
reduction in fares between the two 
cities. The fare from Temple to Belton 
and from Belton to Temple has been 
reduced from 42 cents to 85 cents and 
fares between intermediate points in 
proportion. 

Transfers to Settle Issue—The Tren- 
ton, Bristol & Philadelphia Street Rail- 
way, Bristol, Pa., has informed the Bor- 
ough Council of Morrisville that it is 
unable to run its cars from that place 
to Trenton, N. J. © The Morrisville 
borough solicitor appeared before the 
Public Service Commission of Pennsyl- 
vania and asked that the company be 
made to run cars across the Delaware 
River Bridge. Minot J. Hill, general 
manager, stated that service was dis- 
continued because the receipts did not 
meet operating expenses. The Penn- 
sylvania & New Jersey Railway will 
issue transfers at 6 cents good on the 
Thiladelphia line. 
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. D. J. Graham Goes to Youngstown 


There’s a new engineer of mainte- 
nance of way on the Youngstown 
(Ohio) Municipal Railway. He is Dale 
J. Graham, recently engineer with the 
American Steel Wire Company, Worces- 
ter, Mass., and before that with the 
Railroad Administration, and previous 
to that with the New York State Rail- 
ways at Rochester, and before that with 
the Pennsylvania Railroad. This sum- 
mary of Mr. Graham’s activities ac- 
counts for-all his time since he -was 
graduated from. the University of 
Pennsylvania in 1910 except two years 
with the Santa Fé Railroad in Kansas, 
Oklahoma and far Southern states. Mr. 
Graham’s appointment was effective 
early in August. 


J. P. Cantu -is engineer maintenance 
of way for the Boston & Maine Rail- 
road:- F, A. Merrill formerly held this 
position. 

J. F. McLaughlin is now superin- 
tendent of lighting and power of the 
EI Paso (Tex.) Electric Railway, the 
position formerly held by Prentice M. 
Hatch. 


R. E. Bowen is now associated with 
the Galveston (Tex.) Electric Com- 
pany as purchasing agent. F. V. 
Schneider formerly had charge of this 
work. 


F. C. Coley is now general passen- 
ger agent of the Providence, Warren 
& Bristol Railroad, Providence, R. I. 
A. B. Smith was heretofore general 
freight and passenger agent. 


A. M. Lynn, of Pittsburgh, Pa., has 
been elected president of the Steuben- 
ville, Wellsburg & Weirton Railway, 
Wellsburg, W. Va. He succeeds R. B. 
Keating, who is now vice-president. 


F. A. Bryan is now vice-president, 
instead of Henning Chambers, of the 
Benton MHarbor-St. Joe Railway & 
Light Company, Benton Harbor, Mich. 
C. B. Calvert is secretary, filling the 
place formerly held by L. W. Botts. 


C. B. Luscombe is now associated 
with the Western Light & Power Com- 
pany, Boulder, Colo., as assistant gen- 
eral manager. Paul Lee is second 
vice-president. Paul R. Jones for- 
merly held this post. 


F. W. Walker has been elected a vice- 
president of the Milwaukee Northern 
Railway, Cedarburg, Wis. He con- 
tinues his duties as general manager 
and chief engineer, which he has car- 
ried for some time. F. V. Benz now 
holds the position of purchasing agent, 
formerly held by Otto Maske, and more 
recently by A. Walker. 

Joseph G. Gahm is associated with 
the Columbus (Ga.) Electric Company 
as student engineer. Mr. Gahm is 
connected with Stone & Webster, which 
controls the Columbus Electric Com- 


- ceeds 


pany. This company owns the Colum- 
bus Railroad, the Gas Light Company 
of Columbus and controls the Colum- 
bus Power Company. 


Tudor W. Jones Acting Auditor 


The appointment of Tudor W. Jones 
as acting auditor of the Union Traction 
Company of Indiana, Anderson, Ind., 
has been announced. The appointment 
was effective Aug. 15. Mr. Jones~suc- 
Walter Shroyer, who is now 
treasurer in place of W. H. Forse, who 
resigned. : 

Mr. Jones has been chief clerk in the 


T. W. JONES 


accounting department. He knows the 
ways of the work, for since joining the 
company in 1905 he has held every 
position in the department. His experi- 
ence also includes that as ticket agent 
at the Anderson station. 
did from September, 1905, until March, 
1906, when he was first affiliated with 
the accounting department. Since then 
his life has been a succession of pro- 
motions. 


N. A. Sinclair Elected President 


Changes in the personnel of the 
Cape Fear Railways, Raleigh, N. C., 
have been made recently. N. A. Sin- 
clair of Fayetteville has been elected 
president to succeed H. L. Jones, of 
Norfolk, Va. He has assumed the du- 
ties of general manager in addition. 
L. H. Couch becomes vice-president 
and Alan Turner, secretary and treas- 
urer. G. M. Wislar is in charge as 
superintendent. W. L. Jones was pre- 
viously general manager. 


This work he 
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Henry Sherman has been appointed. 
chief engineer of the Tide Water Power 
Company, Wilmington, N. C. 


W. C. Slade is superintendent of 
power and lines of the United Electric: 
Railways, Providence, R. I. 


E. W. Hodges is now auditor of the 
Pacific Gas & Electric Company,. 
Sacramento, Cal. 


George C. Wright is traffic manager 
of the Minneapolis, Northfield & South— 
ern Railway, Minneapolis, Minn. 


W. A. Baehr has been elected presi-- 
dent of the St. Cloud (Minn.) Public 
Service Company. to succeed A. G.. 
Whitney. 

E. E: Sullivan is purchasing agent of: 
the Marshall (Tex.) Traction Company,,. 
a position formerly. held by J. Eu 
Meadors. J. C. Kennedy is general- 
managey. - ; ene 

J. C. Martin was recently elected pres— 
ident of the Fort Scott & Nevada. 
Light, Heat, Water & Power Company,. 
Nevada, Mo. He succeeds W. C. Gunn. 

S. Murroy holds the position of chief 
engineer of the Yakima (Wash.) 
Valley Transportation Company. E. 
F. Kidder formerly was chief engineer 
for the company. 

S. Fox is superintendent of power and. 
H. W. S. Kelly is engineer of overhead 
construction of the Cleveland, Alliance. 
& Mahoning Valley Railroad, Ravenna, 
Ohio. ; = - : 


Charles F. Franklin died at his home 
at Toledo, Ohio, on Sept. 18 after an 
illness of several weeks, at the age of 


sixty-three years. He had been retired 
from active business about five years. 
Mr. Franklin’s first traction affilia- 
tion was with the Newburgh (N. Y.) 
Electric Railway (now the Orange 
Ccunty Traction Company), with which 
he served as superintendent from 1895 
to 1899. He early saw the possibilities. 
in handling freight by electricity and 
introduced the system on that property. 
Mr. Franklin later .was superintendent 
of the Winona Interurban Railway, 
Warsaw, Ind., and president and gen- 
eral manager of the Toledo & Western 
Railroad, Sylvania, Ohio. The latter 
property was one of the pioneers in 
going into the freight business on a 
steam road basis, and through Mr. 
Franklin’s influence and efforts many 
producers. were induced to locate on the 
line, especially in towns not served by 
steam railways. Mr. Franklin is sur- 
vived by his wife and five children. 


R. L. Waddill, a director of the Texas 
Electric Railway, died at his home in 
McKinney following an operation. Mr. 
Waddill was interested in financing and 
building the interurban line promoted 
by the late Col. J. F. Strickland. He 
had been a member of the directorate 
since the line was built. 
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Manufactures and the Markets 


DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE 
MANUFACTURER, SALESMAN AND PURCHASING AGENT 


ROLLING STOCK PURCHASES 


BUSINESS ANNOUNCEMENTS 


Large Steel Rail Orders Reported 


Almost record tonnage orders for 
steel rails have been reported since the 


_ announcement by the Steel Corporation 


of an advance in price of rails to $43 
on Oct. 1. Among the orders so far 
placed are said to be some sizeable ones 
for electric railways, but such business 
is of course a very, very small part of 
the total rail business of the country. 
So far as the steam railroads are con- 
cerned the orders actually placed were 
generally expected to exceed 300,009 
tons by Oct. 1, when the advance in 
price becomes effective. 
other large roller of rails has announced 


an advance to meet the increase-by the- 
‘Steel Corporation. 


It is, of course, -impossible to esti- 
mate with any real degree of accuracy 
the added cost to the electric railways 
during the next year of the advance in 
the price of rails, but the rail bill of the 
electric railways for the coming year 
will probably be up another $750,000 
over the sum for the last year. This 
figure looks puny when compared 
with the levy of additional cost that 
will be exacted from the steam rail- 
roads, but to some electric railways the 
extra cost, while it may not be a great 
burden, will be quite a serious factor. 

In 1921 there was nothing like the 
disposition among electric railways to 
go ahead with new and reconstruction 
work that has been manifested this 
year, but even last year 150 miles of 
new track were built in the form of 
extensions and 615 miles of track were 
rebuilt. The track rebuilt last year was 
only a little more than 1 per cent of the 
total mileage of the country, but the 
prospects early in this year were that 
the sum spent for rehabilitation and re- 
newal work, to say nothing of exten- 


. slons, would greatly exceed the total so 


spent for the last year. 


Electrification of Mexican Road 
Proposed 


Information has been received at 
Orizaba, Mexico, that at the recent an- 
nual meeting of the shareholders of the 
Mexican (Vera Cruz) Railway, held in 
London, England, provision was made 
for electrifying the 30 miles of moun- 
tain division of the road between Ori- 
zaba and Esperanza. The announce- 
ment of the proposed improvement came 
from Vincent W. Yorke, London, chair- 
man of the board of directors. The 
electric power for operating. trains on 
this portion of the line will be obtained 
either from the hydro-electric plant of 
Lord Cowdray and associates situated 
near Orizaba or an entirely separate 
plant will be built by the railroad, it is 
stated. 

Mr. Yorke further said that at the 


At. least one. 


shareholders’ meeting the action of the 
Mexican Railway in obtaining a con- 
cession for a proposed railroad to run 
from a point on its Mexico City-Vera 
Cruz main line to Tampico was ratified 
and that financial provision for the 
early construction of this new line has 
been made. He announced that the cost 
of its construction would be approxi- 
mately $8,000,000 United States cur- 
rency. Both of these projects are to 
be carried out whether or not the ad- 
ministration of President Alvaro Obre- 
gon is recognized by England. 


Plans for Louisville Improve- 

ments to Be Announced Soon 

The Louisville (Ky.) 
meetings within the next few days 
will decide on just what expenditures 
the company will make in improve- 

ments- to its power plants, and also 
what purchases of new cars and equip- 
ment will be made. The company has 
a considerable fund-for improvements, 
held out from the difference between 
a 5- and 7-cent fare during some nine- 
teen months that the higher fare was 
in the courts. It is planned to im- 
prove the power plant materially and 
to put on a number of one-man cars. 
Sam Riddle, vice-president of the com- 
pany, stated that a definite plan for 
improvement of equipment, etc., would 
probably be ready for announcement 
within a week. 


Reasons Given for Decline in 
Latin-American Trade 


The decline in the trade of the United 
States with Latin America during 1921 
is explained by the Bureau of Foreign 
and Domestic Commerce as being due 
to a number of factors, chief among 
which might be mentioned the highly in- 
flated prices in 1920, which gave the 
impression that the volume of trade, 
compared with previous years, was 
larger than was actually the case; the 
overstocked markets, which were a re- 
sult of the feverish buying in 1919 and 
1920; the steady deflation in prices, 
which caused merchants generally to 
keep orders down to a minimum in the 
expectation of still lower prices; and 
the appreciation of the American dollar. 

Some competition was encountered 
from other countries trading in the 
Latin-American field, but aside from the 
general depression experienced in all 
of these countries, the greatest obstacle 
to our trade was the high quotation of 
the dollar, which tended to throw trade 
to European countries, whose currency 
was in most cases greatly depreciated. 
The details of the United States trade 
with Latin America are given in the 
departments’ Trade and Economic Re- 
view for 1921, No. 9. 


Railway at. 
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Record Coal Loadings Reported 


A total of 195,142 cars were loaded 
with coal during the week which ended 
on Sept. 16, according to reports just 
received from the railroads by the As- 
sociation of Railway Executives. 

Of this total, 175,326 cars were loaded 
with bituminous coal, an increase of 
17,316 cars over the week before, when, 
however, there was a falling off in coal 
loadings due to the observance of Labor 
Day. The remaining 19,816 cars were 
loaded with anthracite coal during the 
past week, which was the first week of 
production since the recent. agreement 
was reached between anthracite oper- 
ators and miners. 

On the basis of these loadings, coal 
production during the week ended Sept. 
16 approximated 10,633,000 tons, of 


- which 9,650,000 tons consisted of bitu- 


minous coal and 983,000 tons were an- 
thracite coal. 
A total of 5,088 cars were loaded with 


~ anthracite coal on Sept. 16, the largest 


number for any one day since oper- 
ations were resumed in the anthracite. 
fields, and 384 cars in excess of the 
preceding day. This was within 363. 
cars of the average daily loading in 
September last year. 

Loading of bituminous coal on Satur-- 
day amounted to 25,078 cars, 2,798 cars 
below the preceding day. Coal loadings. 
in the bituminous fields, however, al- 
ways show a decrease on Saturday com- 
pared with other days in the week. 


_ Easterners Negotiating for 
Barney & Smith Plant 


It is said to be probable that the 
Barney & Smith Car Company’s plant 
at Dayton, Ohio, will be sold to Robert 
J. McGare, New York. Mr. McGare 
was in Dayton on Sept. 14 to confer 
with Valentine Winters, presid2nt of the 
Winters National Bank and receiver 
of the car company. It was explained 
that all of the necessary machinery to 
resume car building is installed in the 
Dayton plant, one of the largest in the 
country. 


Tenders Out for Bombay 
Electrification 
It is reported that tenders have been 
asked in London for the electrification 
of the Bombay Suburban Railways. It 
is understood that the total expenditure 
will probably approximate £2,000,000. 


Metal, Coal and Material Prices 


Metals—New York Sept. 19, 1922 
Copper, electrolytic, cents perlb........ 14.00 
aes wire base, cents perlb.......... 15.625 
‘Bead cents pertbies sacact ces ae ocr 6.10 
Zine: cents perl ence ccc keene es cee 7.00 
Tin ‘Straits, cents perl be).sac act sans oo 32.125 


Bituminous Coal, f.0.b. Mines 
Smokeless mine run, f.o.b. vessel, es 


ton Roads, gross tons.. 8.075 
Somerset mine run, Boston, net tons..... 4.875 
Pittsburgh mine run, Pittsburgh, net tons 4.625 
Franklin, [1l., sereenings, Chicago, net tons 4.425 
Central, Il., screenings, Chicago, net tons 3.625 
Kansas screenings, Kansas City, net tons 2.625 
Materials 
Rubber-covered wire, N. Y., cents per lb. 6.006 
Weatherproof wire base,N.Y.,cents per lb. 16.00 
Cement, Chicago net prices, without bags $2.20 
Linseed oil (5-bbl.lots), N.Y.,cents per gal. 91.50 
White lead,(100-Ib.keg),N.Y.,cents per lb. 12.50 
Turpentine, (bbl. lots), N.Y., per gal..... $1.32 
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Rolling Stock 


New Brunswick Power Company, St. 
John, N. B., -has converted all its open 
ears into closed cars, thereby eliminat- 
ing the necessity of purchasing addi- 
tional rolling stock. 


Wisconsin Public Service Company, 
Green Bay, Wis., will spend approxi- 
mately $10,700 on the new one-man in- 
terurban cars which will replace the 
two-man cars now in operation. This 
improvement has been referred to previ- 
ously in these columns. 


Municipal Railway, San Francisco, 
Calif.—Contracts have been awarded by 
the city and county of San Francisco for 
twenty car bodies and their equipment. 
The bodies will be built by the Beth- 
lehem Shipbuilding Company, Twen- 
tieth and Illinois Streets, San Fran- 
cisco, at $152,520, the trucks will be 
supplied by the Standard Motor Truck 
Company at $28,551, the motors by the 
Westinghouse Company at $119,777 and 
the airbrake equipment by the West- 
inghouse Traction Brake Company at 
$11,008. 

Washington Railway & Electric Com- 
pany, Washington, D. C., has placed 
an order with the J. G. Brill Company 
for ten 28-ft. 5-in. closed motor car 
bodies. These cars will be equipped 
with automatic safety devices and are 
intended for one-man operation. The 
ears are different from the standard 
Birney cars, particularly in that they 
are to be mounted on maximum trac- 
tion trucks with G. E. 257 motors and 
will have monitor deck roofs. The con- 
struction will be composite in that the 
underframe will be of steel and the 
frame of the superstructure of wood. 


‘Track and Roadway 


Wisconsin Public Service Company, 
Green Bay, Wis., has extended its line 
2 miles to the West Walnut Street line. 


Savannah Electric & Power Com- 
pany, Savannah, Ga., has recently in- 
stalled a new curve in the track at 
West Boundry and York Streets. 

Milwaukee Electric Railway & Light 
Company, Milwaukee, Wis., has been 
granted a franchise to construct either 
a single or double track line on 
the Port Washington Road to Lincoln 
Park. 


Gloucester, N. J——The board of di- 
rectors of the Gloucester, N. J., Cham- 
ber of Commerce has discussed a pro- 
posed belt line from one end of the city 
to the other. A survey will be made 
by an engineer to determine just where 
the line can best be run to connect with 
all manufacturing plants. 

Ohio Valley Electric Railway, Hunt- 
ington, W. Va., will make a big im- 
provement in service on the Twelfth 
Avenue line by the installation of a 
switch between Eighth and Ninth 
Streets. Work on the switch which has 
been started may delay the service tem- 
porarily. The company’s Sixth Avenue 
line is undergoing repairs. 
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Georgia Railway & Power Company, 
Atlanta, Ga., announced some time ago 
that it would begin immediately the 
repair work between the car tracks in 
Lee Street from Park Street to Mc- 
Call’s Crossing. F. L. Butler, general 
manager of the company, said that it 
was the purpose of the company to 
lay new rails between Park Street and 
Gordon Street. 

Kansas - Oklahoma.— The proposed 
construction of an interurban railway 
which will link the Kansas coal fields 
with the lead and zine deposits of north- 
eastern Oklahoma has been announced 
by J. J. Heim, president of the Joplin 
& Pittsburgh Railroad. It is proposed 
to extend the line from Columbus, Kan., 
to Picher, Okla., a distance of 11 miles. 
The Chamber of Commerce at Colum- 
bus, Kan., has been asked to issue bonds 
of $20.000 to aid in securing the exten- 
sion into Oklahoma. 

Seattle, Wash.—A. E. Pierce, Con- 
struction Engineer of the Seattle Mu- 
nicipal Railways Department, an- 
nounces that railway construction and 
maintenance work now proceeding in 
the city will total a cost of $1,250,000. 
The largest of the present undertak- 
ings is the retracking of First Avenue 
and First Avenue South, estimated to 
cost $250,000. Next year’s renewal 
and reconstruction work is to cost ap- 
proximately $824,460. 

Kansas City (Mo.) Railways during 
the past few months has completed two 
track rehabilitation jobs. The first of 
these was the reconstruction of Eighth 
Street from Wyandotte to Broadway. 
This work, completed about Aug. 5, 
cost in the neighborhood of $14,000. 
The reconstruction of Grand Avenue 
from Twelfth Street to Fifteenth 
Street was begun on Aug. 1 and is-to 
be completed this month at an ap- 
proximate cost of $35,000. ‘These im- 
provement plans were referred to in 
the issue of July 22. 


Power Houses, Shops 
and Buildings 


The Windsor, Essex & Lake Shore 


Rapid Railway, Kingsville, Ont., has 
started work on its new terminal on 
Oak Street, Leamington. 

Eastern Wisconsin Electric Com- 
pany, Sheboygan, Wis., will spend 
$50,000 for the erection of a new car- 
house and repair plant in Oshkosh to 
replace buildings burned in June. 

United Electric Railways, Providence, 
R. I., has received permission from the 
town of East Providence to erect a 
large carhouse of brick on North Broad- 
way, near Massasoit Avenue. It is 
planned to start construction in a few 
weeks and to have the structure com- 
pleted by Jan. 1, 1923. 

Boston (Mass.) Elevated Railway 
has awarded the contract to the Simp- 
son Brothers Corporation, Boston, for 
the substructures and foundation work 
in connection with the construction of 
two 160 x 300-ft. and two 53 x 56-ft. 
car repair shops and a 80 x 731-ft. 
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transfer yard, etc., to cost $3,000,000, at 
Everett, Mass. Dwight P. Robinson & 
Company, New York, are the engineers. 


Salt Lake City, Utah—Actual con- 
struction of the passenger depot of the 
Salt Lake Terminal Company at the 
southwest corner of West Temple and 
South Temple Streets will commence 
as soon as the necessary changes can 
be made in the drawings and contracts 
for the work let. The structure will 
cost approximately $200,000. This an- 
nouncement has been made by W. C. 
Orem, president and general manager 
of the Salt Lake & Utah Railroad, 
which company, together with the Bam- 
berger Electric railroad, forms the Ter- 
minal company. Sale of certain bonds 
upon which* work on the building has 
been pending has resulted in the above 
announcement. Construction work is 
expected to be completed not later than 
next spring. 


Trade Notes 


National Railway Appliance Com- 
pany, New York, N. Y., has moved its 
offices from 452 Lexington Avenue, cor- 
ner of Forty-fifth Street, to the Transit 
Building, 7 East Forty-second Street. 


The Ward Leonard Electric Company, 
Mount Vernon, N. Y., announces the 
appointment of Willis D. Bishop of 
Montreal, Quebec, as selling representa- 
tive in the Province of Quebec. He has 
been closely identified with the design, 
application and sale of control ap- 
paratus and switchboards since 1904, 
and is therefore well qualified to repre- 
sent the Ward Leonard line of electrical 
contro] apparatus. 

Louisville Frog & Switch Company, 
Louisville, Ky., announces that F. W. 
Carter, formerly assistant manager of 
the heavy traction division of the 
Westinghouse Electric & Manufactur- 
ing Company, has now become presi- 
dent of the Louisville company. Mr. 
Carter was connected with the New 
York office of the Westinghouse com- 
pany for four years doing heavy trac- 
tion work. 

Westinghouse Traction Brake Com- 
pany announces that G. B. Pierce of 
St. Paul, Minn., has been appointed 
air brake engineer for the Far East 
and will sail for Japan in Septem- 
ber to establish headquarters in Tokyo 
with W. G. Kaylor, manager of the 
Westinghouse Traction Brake and 
Westinghouse Air Brake interests in 
the Orient. Mr. Pierce will also rep- 
resent the Westinghouse Air Brake 
Company. He will collaborate with Mr. 
Kaylor in a territory covering Japan, 
China, Manchuria and Korea. Mr. 
Pierce has been with the Westinghouse 
Air Brake Company as a mechanical 
expert in St. Paul for twelve years. He 
was formerly a locomotive engineer 
and acting road foreman of engines on 
the Montana division of the Northern 
Pacific Railroad. One of Mr. Pierce’s 
chief duties in the Orient will be that 
of instructirg railway employees in the 
operation and maintenance of Westing- 
house brake equipment. 


